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Since this Pfaudler Model RP-14 piston filler was 
installed by Hershey Chocolate Corporation, Her 
shey, Pa., two more machines have been ordered 


Why Hershey Chocolate Corporation added 
more Pfaudler fillers to production line 


Any product with the popularity of Hershey Chocolate on most products. Adjustments can be made while 
syrup must be handled speedily to keep up with de- machine is operating. There is no slop-over or waste 
mand. There is no more sensitive spot on the produc- No dismantling tools required 

tion line than the filling operation. Failure here could Pfaudler fillers are extremely sanitary in design from 


really mean trouble. top to bottom. For example, piston and valves can be 


Recently, Hershey installed a Pfaudler Model RP-14 disassembled without tools in a few minutes. No piston 
piston filler with a capacity of 300 five-ounce cans per rings are used. Every part can be cleaned quickly and 
minute. Performance has been so smooth, so accurate inspected visually. 
that two more Pfaudler machines are being added to Every Pfaudler filler is synchronized with the seamer 


the line. to eliminate spillage and to prevent damage to con- 


This experience parallels that of many other famous tainers at high speed. 


food companies — Gerber Food Products, Armour, These and other exclusive features have made 


Minute Maid, Beechnut Packing, A. & P., Birds Eye, Pfaudler piston fillers top choice with the top pro- 


and H. J. Heinz to name a few. ducers in the food industry. Don't you owe it to 
Control on these fillers is so precise that even at yourself to check the facts? The coupon is for your 


high speeds, filling is accurate to * 1/10 of an ounce convenience. 


Pfaudier 


THE PFAUDLER CO., ROCHESTER 3, NEW YORK rita Arvonka en teaataa aan 


Eveporators 


THE PFAUDLER CO., Dept. FT-5 Rochester 3, N. Y. 


Please send me a copy of Bulletin 876, “Rotary 
Piston Fillers,” right away 
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Helping you do 
> what Nature didn’t 


\. 


Foodstuffs vary from day to day and season to 
season. But processed foods and beverages must 
have uniformly appetizing color all year ‘round. 
Helping food processors to add the tinge of color 
that compensates for Nature's deficiencies has been 
our business these many years. Recognizing our 
responsibility, we go well beyond the necessities of 
certification to standardize the pure-dye strength, 
shade and composition of National Certified Colors. 
National Foods Colors have been used for years 

by the most respected concerns in the food and 
beverage industry. They have done much to 
increase consumer appreciation and enjoyment of 
fine foods. Since the finest colors cost so little, 


why not standardize on National Food Colors? 


CERTIFIED COLOR DIVISION 


NATIONAL ANILINE DIVISION atten cuemicar 2 DYE Corporation + 40 RECTOR ST, NEW YORK 6, WN. “| 
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Jury Gives 1954 Babcock-Hart Award 


to Edwin John Cameron 


The Babeock-Hart jury of the Institute of Food Tech 
nologists has cited Edwin John Cameron, Director of the 
Washington Research Laboratories of the National Can 
ners’ Association to receive the 1954 award. This dis 
tinguished award—-made possible by a grant provided 
by the Nutrition Foundation, Ine will be presented to 
Dr. Cameron at a luncheon meeting on June 29 during 
the Annual Meeting of the Institute at the Biltmore 
Hotel, Los Angeles, California. Lstablished in 1948 to 
honor Stephen M. Babcock, the award was expanded in 
1954 to jointly honor Edwin Bret Hart, a lifelong col 
league of Dr. Babeock. The grant which carries an 
award of One Thousand Dollars is given to a recipient 
who has advanced human nutrition by outstanding 
achievements in the fields of food research or technology 
The winner of the award is selected by a pury of nine, 
named by the Council of the Institute, with the president 
of the Institute as its chairman, but without vote 

Born in Cambridge, Mass., Dr. Cameron received his 
early education in the schools of Massachusetts, and in 
1920 received his Bachelor of Science degree from the 
Massachusetts Institute of Technology. His college 
work was interrupted by two years of service during 
World War | in the Medical Corps of the A. FE. F. His 
major at M. I. T. was Biology, Public Health, and In 
dustrial Option, a choice which foreshadowed his subse 
quent career, Ile received his doctorate from George 
Washington University in 1927, his dissertation being 
based on original field studies undertaken to advance 
the bacteriology of canning 

Dr. Cameron began his industrial experience as a 
bacteriologist in the commercial production of industrial 
solvents. [lis three years of service sharpened his per 
ception of microbiological problems, and stood him in 
good stead later when he attacked analogous problems in 
food canning 

Dr. Cameron joined the staff of the National Canners’ 
\ssociation Research Laboratories in 1923 and in 1927 
was placed in charge of bacteriological work im the 
Washington iaboratory. In 1936 he was appointed 
\ssistant Director of the Washington Laboratory, and 
since 1939 has been Director. 

For over 30 years, Dr. Cameron has been identified 
with canning research and technology. His direct con 
tributions have been numerous, and he has given stimu 
lus to many others The bacteriological surveys in 
camming factories which he inaugurated have pointed the 
way to removing the sources of spoilage contamination 
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and have also led to bacteria! standards for canning in 
gredients—vital in the prevention of spoilage 

\lthough working in a_ well-defined area, Dz: 
Cameron has never been content to be a narrow 
| 


a good 


specialist but has assumed the obligations of 
citizen of the professional and scientific worlds in whic! 


Dr. Edwin John Cameron 
his talents were le veloped lle has served for several 
vears as advisory editor of the Journal of Bacteriolog 
an an associate editor of Koop Rersearcnu, as an As 
sociate Referee of the Association of Official Agricul 
tural Chemists, as a charter member of IFT, and for a 
number of vears as a member of the Industry Advisor 
Committee of the Nutrition Foundation, In¢ 

In 1941 Dr. Cameron turned his energies increasing! 
into research on the nutritive qualities of canned foods 
When the National Nutrition Conference for Defense of 
1941 indicated the need for improving nutritional 
knowledge in all fields, Dr. Cameron undertook a pri 
gram on behalf of the canning industry to fulfill that 
need. lle convinced food industry leaders that nutrition 
projects placed under grants-in-aid at universities recog 
nized as leaders in the field would be productive. This 
program, coordinated by a committee under D1 
Cameron's chairmanship, yielded notable results, as ovet 
50 publications, including journal papers, bulletins, and 
a reference book, “Canned Foods in Human Nutrition,’ 
will attest. Through active participation in Government 
research programs and the National Research Counci 
he has also contributed materially to the technology o! 
food standards for both military and civilan use 

Dr. Cameron has a host of friends in the canning in 
dustry, people who have gained from his endeavors an 


(Continued on page 8) 
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.-. more than the eye can see . .. or the superficial taste reveal . . . is the 

new perfection of Florasynth’s controlled “ENTRAPPED” 

Powdered Flavors that keep the essential qualities within the flavor particles, 

so alive, so safe... 

Instantly soluble in cold water ... an amazing degree of 

dispersibility within the mix . . . definitely longer shelf-life are among its 
proved remarkable advantages... 

FLORASYNTH’S Imitation Flavors are endowed with this 

quality of “ENTRAPPED”... Whichever your choice ... ORANGE, LEMON, 


STRAWBERRY or any of the others of our outstanding flavor list... 


~ KEEPS FLAVOR IN + KEEP 


A, SUSY HA NABUKNTORIES 1\., at 
PMICAG-0 6 «~ MEW YORK 62 ¢ eee or for your particular 
we my : o : requirement... upon request... 
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ENSIDE SCIELENCE 


The Vital Story ol 


MACARONI E 


RICH ME 


by Science Writer 


This is the fourth article im a series devote 


Dramatic results have been re- 
corded about the value of en- 
richment in improving health. 
From the United States, the 
Bataan peninsula in the Philip- 
pines, Newfoundland and many 
other parts of the world comes 


word of the great benefits which result from enrichment. 


For years, some forward-looking manufacturers of 
macaroni and noodle products have used enrichment to 
make their good foods better. They know that enrichment 
restores important vitamin and mineral values which are 
unavoidably lost in milling, and they recognize their 
responsibility to provide the greatest health-building 
benefits for the public. 


Enrichment is really a simple process. It adds the fol- 
lowing essentiai elements to the food during manufacture. 


Thiamine—also called vitamin B,. This vitamin helps 
to build physical and mental health. It is essential for 
normal appetite, intestinal activity and sound nerves. 

Riboflavin—also called vitamin B,. This vitamin helps 
to keep body tissues healthy and to maintain proper 
function of the eyes. It is essential for growth. 

Niacin—another “B” vitamin, is needed for healthy 
body tissues. Its use in the American diet has done much 
to make a serious disease called pellagra disappear. 

Iron—is a mineral used in all enrichment. It is essential 
for making good, red blood and preventing nutritional 
anemia. 

Products made from semolina may be enriched by two 

methods. One uses small square wafers which contain 
all the vitamins and iron necessary to enrich 100 Ibs. 
The wafers break up in a small amount of water which 
is then added to the paste. For manufacturers who use 
the continuous press method, 
a powdered concentrate of 
the vitamins and iron, called 
a premix, is available. This 
is added by a mechanical 
feeding device. 


*Macaroni is uted bere in the gener 
sense. li inclades all alimentary past 
macaroni, tpagheu asta , 
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the story of cereal enrichment 


These are the minimum and maximum levels, in milli- 
grams per pound, required by the Federal Definitions 
and Standards of Identity for enriched alimentary pastes. 


Max. 


Thiamine (vitamin B,)..... 5.0 
Riboflavin (vitamin B, ).. 
Niacin 


NOTE: These levels allow for 30% to 50% losses in 
kitchen procedures. 


Nowadays scientists are able to “build” duplicates of 
many of Nature’s essential complexes in the laboratory. 
This has happened with many vitamins. First the chemi- 
cal composition is learned and the pure substance is 
isolated. Then a “duplicate” is made which is identical 
chemically and biologically with Nature’s product. A 
vitamin is a vitamin regardless of its source just as salt 
is salt whether it comes from a mine or is evaporated 
from the sea. So efficient is large scale manufacturing 

that vitamins are sold at a 
lower cost than if they were 
extracted from natural 
sources. 


The Hoffmann-La Roche 
people, who produce a 
good percent of the vita- 
mins used in enrichment, 
use amazingly complex 
processes with scientific 
production controls. This 
requires modern, special 
equipment filling whole 
buildings, each one a city 
block square and many 
stories high. 





The combination of scientific research, thorough know- 
how and mammoth manufacturing processes—plus the 
far-sightedness of leaders in the macaroni industry—is 
helping vitally to make good macaroni products better. 


This article, reprints of which are available without 
charge, is published as a service to the macaroni industry 
by the Vitamin Division, Hoffmann-La Roche Inc., 
Nutley 10, New Jersey. In Canada: Hoffmann-La Roche 
Ltd., 286 St. Paul Street, West, Montreal, Quebec. 
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NATURE'S WAY TO FOOD PROCESSING 


(with added Sales Appeal as a bonus) 
PECTINASE > DIASTASE - PROTEASE - LACTASE + CELLULASE « LIPASE 


Nature herself is the greatest food 
technologist. For that reason, Rohm 
& Haas industrial enzymes— 
nature’s products—are often the sim- 
plest and most efficient processing 
aids in food production. The use of 
Rohm & Haas industrial enzymes 
avoids unwanted by-products, per- 
mits catalysis of specific reactions 
The enzymes are easy to use—are 
adaptable to the mild processing 
conditions in the food industry. 


Rohm & Haas enzymes serve a 


variety of purposes. Pecrinot clarifies 
apple and other juices, for example. 
RuHozyYME diastatic enzymes aid in 
the production of pre-cooked break- 
fast cereals and sweet syrups. Other 
Rohm & Haas enzymes help you to 
make smooth textured bread, non- 
sandy ice cream of high skim milk 
content, and chill-proof beer. 


Decades of experience with 
enzymes is readily available to you. 
Why not take advantage of it? 


FRI 


CHEMICALS 








For complete information on 
Rohm & Haas enzymes, write 
Dept. SP. 


RHOZYME and PECTINOL are 
trademarks, Reg. U.S. Pat. Off. 
and in principal foreign countries 





ROHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 
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THE DIET-SHOPPER WITH 


SUCARYL 


cSFrEet AHatTe, &08°CO tt} 


She won't (or can't) eat sugar-sweetened foods 
She knows SUCARYL, she's used it in her home 


She's part of the huge new market for your SUCARYL-sweetened line 


36,000,900 overweight and diabetics—that’s one out of every four persons. 
People who want sweet foods without the penalty of added calories. People 


who will buy—actually shop for—your Sucaryt-labeled line 


They'll buy because they’re pre-sold. Magazines and newspapers reaching 
practically every home in the nation did that for you. Home-use of SucAry! 
by millions did it, too. Through this wide-spread publicity and actual use, 
people know Sucaryt gives them what they want: (rue, clean, sugar-like sweetness 


without added calories or tell-tale bitterness. 


To those who act now, while the market is new, busy —growing—the 
opportunities for a new plus-profit line of business are both plentiful and practical. 
Your next move? Write today to Chemical Sales 


AA 


Division, Abbott Laboratories, North Chicago, Ill. 





: JURY GIVES 1954 BABCOCK-HART AWARD 
Why it costs less to use TO EDWIN JOHN CAMERON 


(Continued from page 2) 


x 
Myverol recognize his part in making their operations more 


rational and successful. If a single quality were to be 


i ill d | rid selected as a key to his career, it might well be lovalty 
Distilled Monoglycerides a 


He is loyal to his employers, loyal to his associates, 
loyal to his profession. This he shows to his employers 
by continuing constructive achievement ; to his associates 
by encouragement of their efforts and ambitions, and 
It's because you need so little. Take shortening optimism toward their success ; to his profession by will 
ingness to undertake tasks beyond his daily responsibili 


for household use, as an example 
ties. In honoring him with the Babcock-Hart Award 


A bit over 1°; Myverol Distilled Monoglycerides 


+ the Institute pays tribute not alone to his achievement 
is very obviously effective. To do a real job, we 


but also to the qualities and standards that have made 


recommend 1.5°;. Do you know another mono- 
them possible 


glyceride preparation which will do much at 
— 


levels as low as that? 


Another thing. The housewife is asking a lot R wits ~ ae on oe 2 
ece > aq > >» » - _@ 


when she continues to expect miracles from her 
T Daniel J. Bloch Dr. George D. Wilson 
can of shortening weeks after opening it. The 

§ pe & c Herron Road R. D. No. 2 American Meat Inst. For 


miracles are easier to deliver with Myverol Metuchen, N. J 939 E. 57th St 
emulsification William W. Byrnes Chicago 37, II 


633 Hillsborough St Philip J. Wruk 
Oakland. Calif Gaines Div.—Gen. Foo 
“ve ld fre le | G. Frederick Hanna Corp 
can even add it after deodorization American Can Co., Res. Dept N. Hobbie Ave 
How do Myverols gct that way? We remove lith Ave. and St. Charles Rd Kankakee, III 
Maywood, III Benjamin A. Astarita, Jr. 


rare ackso Ihe Aromanilla Company, 
mixtures of glycerine and whatever oil or fat Margaret M. Jackson ! vanilla 
: 43 Arnold Pl, Apt 1 Ine 


And another. Myverol is so pure it doesn't 


affect the odor, color, or flavor of a product. You 


diglycerides and impurities from usual reaction 


you choose: prime steam lard, cottonseed oil, Dayton 7, Ohio 6 Varick St 
N or 3, N 
soybean oil, hydrogenated oils. It is our unique Donald S. Brownles ew York 13, \ 


195 Camille Court Donald E. Cameron 

Danville, Calif General Foods Corp Cet 
Labs 

1125 Hudson St 

Hoboken, N. J 


molecular distillation that does the removing. 
To find out just how much less Myverol Dis- 

: Henry Demain 

tilled Monoglycerides will cost you, whether for Chicdettetes be 


shortening, margarine, coatings, or what-have- oo 
R. D. No. 5 Bruce V. Chandler 
Chagrin Falls, Ohio 12 Church St 


tion Products Industries, Rochester 3, N. Y Chatswood. N.S. 


; : : , So “Im; 
Sales offices: New York and Chicago « W. M Solly Elman Australia 
Uni-Gum Corporation 


Gillies and Company, Los Angeles and San 24 State St Chris Chozianin 


Francisco ¢ Charles Albert Smith Limited, Mont- New York 4, N. ¥ 7227 No. Claremont Ave 
Chicago 45, Ill 


you, write for a free sample for testing. Distilla- 


Mary K. Hansuld 
2803 Arbor Robert O. DeZemlet 
\mes, lowa 620 Pelhamdale Ave 
Dr. F. Jonas Pelham Manor, N. ¥ 


Dr. F. Jonas Company 
55 W. 42nd St 


distillers of monoglycerides New York 36, N. ¥ Kraft Foods Co, 
- auUKCRan KG 


made from natural fats and oils Set & Meekel lhe 

332 E. 59th St 

Brooklyn 3, N. \ Richard | Grobe 
1511 Burke N. E., Apt 

Thomas Osberger Grand Rapids, Mich 

14309 So. Kilbourne 

Midlothian, Il Lewis J. Hayhurst 


n m_ setuin 1 Peck Kraft Foods Co., Res. Lal 
pay) Gp-- antes enee 9955 B wman Blvd 923 Waukegan Road 
ee Glenview, Ill 


Dallas, Texas 


real and Toronto 


S. Louis Gennuso 








Peter C. Turner Adrian W. Kaufman 
13 Horsell Ave 6637 N. Glenwood Avy 


Arncliffe, N.S. W. Australia Chicago 26, III 

Frank W. Wilson George M. Kovac 
Distillation Products Industries 616 Warrenton Dr 6620 N. Kilbourn Av 
? i 


AMIS Le o McomMmwaoo 5 
St. I 22, M Lincol 1 30 


is o division of Eastman Kodak Company sida iia einai Sl 











Notes from the makers of 
Myvax Vitamin A 


Vitamin A and longevity 


here zs correlation between longevity 

and vitamin A intake—at least a cor- 
relation that is statistically significant 
with rats 

With no vitamin A whatever there ts 
trouble. If this were not so, vitamin A 
would never have been discovered in the 
first place. At a level of 0.8 U.S.P. units of 
vitamin A per Calorie of food intake, a rat 
grows fairly well and shows no signs of 
xerophthalmia. In fact, one laboratory rat 
family was reported thriving in the 67th 
generation at this level, but doubling this 
level seems to do something for the indi- 
vidual rat, if not for the race. In males it 
increases the span of life about 5 per cent 
and in females about 10 per cent. 

A second doubling stretches the life span 
another 10 and 12 per cent, respectively, 
and, what's more, in some ways it's a bet- 
ter life. The reproduc tive life of the female 
rats is extended more, proportionally, than 


the length of life itself 
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conclusion that \ itamin “A 


But, alas, th 
must be the elixir sought by the alchemist 
is unjustified. A maximum in th ur 
there must be, but it is still a little vagu 
Such scientific work we point out for it 
possible interest to users of vitamin A in 
the pharmaceutical and food industs 
For ourselves, we like to know all we can 
about vitamin A so we can h you with 
any problem you may have in the formula 
tion and utilization of vitamin A in yout 
products 

Our business 
min A and Myvapack Vitamin A to meet 
We mean 
rr 


Is to supply Myvax Vita 


your day-to-day requirement 
day-to-day, too, for we can make imm« 
ate shipment from stock, For information 
or a quotation, write Distillation Products 
Industries, Rochester 3, N. Y. Sales offic 

New York and Chicago e W. M. Gilli 

and Company, Los Angeles and San Fran 
cisco e Charles Albert Smith Limited 


Montreal and Toronto 


“Myvox"” and “Myvapack” ore trade-marks 


leaders in research and production of vitamin A 
Also. .. vitomin E... distilled monorelycerides 
.+.more than 3500 Eastman Organic 


Chemicals for science and industry 


Distillation Products Industries is « division o¢ Eastman Kodak Company 
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Dr. © J. Krett 
Kraft Foods Co 
923 Waukegan Rd 
Glenview, Ill 


John J. Meehan 
4333 N Dayton st 
Chicago 13, I 


Samuel Lee 
558 Hickory Ave 
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Raymond J. Lisk 
Perkins Products 
7400 S. Rockwell St 
Chicago 29, Ill 
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Kraft Foods Co 
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Andrew D. Singleton 
338 Spruce St 
(Glenview, Ill 


Gordon F. Watson 
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Robert \ k Watson 

Farwell Ave 
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Creorge ( Wey, echt 
Town House One, Apt 2 RK 
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\. E. Abrahamson 
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Louis H. Anderson 
65 Barclay St 
Canajoharie, N. \ 


Dr. Howard E. Bauman 

Pillsbury; Mills, Res. and 
Dev. Dept. 

208 Third Ave., S. I 

Minneapolis, Minn 


Joseph W Brown 
Kelco Co 

530 Broadway 

San Diego 1, Calit 


Herman Cohen 

Topco Assoc . lie 

3 W. Washington St 
{ hicago 2, Il 
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Kenneth F. Gibsen 
Kelco Co 

530 Broadway 

San Diego 1, Calif 


Dr. John M. Hogan 


4325 W. 99th St 
Oak Lawn, Ill 


John H Holborrow 


19-50 79th St 
Jackson Heats., L. I., ! 


Dr. Jacob J. Janzen 
170 Milton Ave 
Elmhurst, Il 


Dr. Frederick R. Kronenwett 
Hohneker Dairy Co 

807 74th St. 

North Bergen, N. ] 


Emil M_ Lamos 
3401 5S. Oakley St 
Chicago 8, Ill 


Robinson Lappin 
1732 Girard St., N. E 
Washington, D. C 


Dr. Reid T. Milner 
140 Cole Court 
Peoria 5, Il 


Fred A. Mixon 
1194 Merrill Ave., S. W 
Atlanta, Ga 


Walter K. Nank 
832 N. Laramie 
Chicago 51, Ill 


Milton L Poley 
2150 E. Mifflin St 
Madison, Wis 


Marvin D. Ratner 
Pacific Aromatics, In« 
2450 Ramona Blvd 
Los Angeles 33, Calif 


Howard W. Trumm 
Libby, McNeill & Libby 
Ocala, Fla 


Frank van Orden 

13 Tesschen Macher Straat 
Deventer, Holland 
Marinus Vanderkloot 

9951 S. Leavitt St 
Chicago 43, Ill 

Ruth M. Wiles 

31 Chandler Road 
Chatham, N. J. 


Raymond C. Wood 
27§0-34th Ave. So 
Seattle 44, Wash 
Walter V. Yonker 
National Canners Assoc 
Pier 24 North 

Seattle 4, Wash 


STUDENTS 


Gale R. Ammerman 
Purdue Univ., Hort. Dept 
West Lafayette, Ind 
Harold Cohen 

216 Delaware Ave 
Ithaca, N. Y 


I eonard Solomon 
216 Cascadilla Park 
Ithaca, N. ¥ 


Raoul A. Cowley 
Rockledge 
Ithaca, N. Y 


Leonidas J. Kallerges 
17 South Ave 
Ithaca, N. ¥ Ithaca, N. \ 


Richard H Kennedy George R. Wilkens 
125 Highland Place 17 South Ave ' 
Ithaca, N. ¥ Ithac ae 


Joseph Tobin 


1735 Kline Rd 


Lawrence M. Lewin 
105 DeWitt Place 
Ithaca, N. Y. 


Richard I. Mateles 
3 Ames St 
Cambridge, Mass 


Demetrios A. Zampelas 
210 Dryden Rd 
Ithaca, N. 


Dulal C. Basak 

c/o Professor Reuter 

N.S. W. Univ. of Tec 
Robert G Pippitt Hostel 

711 W. Illinois High Street, Kensingtor 
Urbana, Ill Sydney, N.S. W. Australia 


Joseph D. Shore Minoo C Reporter 
202 College Ave Allen Place 
Ithaca, N. \ Boston 14, Mass 


_— 
— 





Regional Section News 
CHICAGO SECTION 


Dr. C. G. King, Scientific Director, Nutrition Foun 
dation, New York City presented a talk on the relation 
ships existing between food and obesity before the Chi 
cago section on March &. Elements of good nutrition as 
well as harmful nutritive effects resulting from incom 
plete diets were discussed. The goal of the Nutrition 
Foundation, according to Dr. King, is the “well nour 
ished individual” which can be achieved only through 
an adequate supply of good food, education, and research 

H. KE. Robinson, Assistant Laboratory Director 
Swift & Co. introduced Dr. King to an overflow crowd 
Numerous questions were asked by those assembled 
after the talk—a tribute to a stimulating and informative 
presentation. 

Plans for future meetings were announced by pro 
gram chairman John Jackson: 

\pril 19th (Monday )—H. C. Diehl of Refrigeration 
Foundation and past president of IFT. 

May 13th (Thursday )—Milwaukee meeting at Mil 
lers Inn 

Charles N. Frey, retired Director of Scientific Rela 
tions for Fleischmann Laboratories, New York, has 
been named the 1954 winner of the Nicholas Appert 
medal by the Chicago Section of the Institute of Food 
lechnologists. A sketch on the medalist will appear in 
the June issue. The award will be made at the conver 
tion in Los Angeles 


VANCOUVER SECTION 


\ dinner meeting of the B. C. Section of the Institute 
of Food Technologists was held Tuesday, February 23 
at the Alcazar Hotel, Vancouver. The guest of honour 
and principal speaker was Dr. W. V. Cruess, Professor 
of Food Technology at the University of California at 
Berkeley. Other guests were Norman Barkwell, Presi 
dent of the B. C. Canned Foods Association ; M. J. Olds 


(Continued on page 12) 
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and G. L. Anglin, Anchor Hocking Glass Co., Seattle ; 
and Frank C. Lamb, Head Chemist, National Canners 
Association, Berkeley, California. 

Out-of-town members present were F, E. Atkinson, 
C. C. Strachan, John Ruck and A. J. Crawford from the 
Summerland Experiment Station, lan Greenwood, B. C. 
Fruit Processors, Kelowna, and Mr. and Mrs. Ivan 
Brown, Growers Wine Company, Victoria. We enjoyed 
meeting these out-of-town members who are unable to 
meet with us regularly. 

Three new members were introduced by Chairman 
Pete Sunderland. They were W. Norman Ritz, Conti- 
nental Can Co., Burnaby (recently transferred from 
Toronto), John Walters, Canada Dry Co. Limited, and 
Rosalie Triggs, B. C. Coast Vegetable Marketing Board. 
The large attendance of local members made this one of 
the largest meetings of the year. 

After an excellent turkey dinner (with sherry!), F. E. 
(Ted) Atkinson introduced Dr, Cruess, who spoke on 
“Flor Yeasts and Flor Sherries.” Mr. Atkinson pointed 
out that Dr. Cruess is one of the pioneer food tech- 
nologists. He is a past President of IFT, the winner of 
an Appert Award, and a Medal from the French 
Government, to name only a few of his accomplishments. 

Dr. Cruess outlined the history of wine making in 
California since 1790 . During the years of prohibition, 
the acreage of grapes increased! Families were allowed 
to make 200 gallons of wine per year for their personal 
use and therefore the market for fresh grapes flourished. 
After repeal in 1933, the wine industry slowly re- 
established itself, and today manufactures almost all 
types of wine. 

Manufacture of true Spanish Cherries depends on the 
use of Flor Yeasts. These yeasts form a floating film 
of yeast in the aging casks or “Solera.” As these Flor 
Sherries were felt to be more desirable than the “baked” 
Sherries, Dr. Creuss set out to obtain a suitable strain 
of Flor Yeasts. Cultures were obtained from Germany, 
South Africa, India and many other countries. Labora- 
tory work yielded about 25 pure strains that appeared 
promising. Further pilot plant studies lead to the selec- 
tion of the best strain, and it is now being used in com- 
mercial sherry production in California. 

Samples of Flor and Baked Sherries were tasted by 
the group. After answering many questions, Dr. Cruess 
was thanked for his interesting talk by Dr. C. C. 
Strachan. 

ST. LOUIS SECTION 


For the March meeting, the St. Louis section con- 
vened on the campus of the University of Missouri, at 
Columbia, for a two-day session on March 19 and 20. 
About fifty-five people were in attendance. A program 
was presented as a cooperative project of the staff of the 
Agricultural College and section IFT members. 

The meeting this year took on added significance. 
The University, recognizing the growing importance 
and common interests with us in the field of food tech- 
nology, gave their added support by including this meet- 
ing in their “short course” program, listing it as a short 
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course in Food Technology. The section wishes to 
thank the University for their recognition as well as for 
making available to us ample facilities for the meeting. 

In addition to the three symposia on special dietetic 
foods, microbiological problems in food production, and 
flavor and odor evaluation, the program also included a 
tour of the campus facilities relating to food technology 
and a dinner meeting talk on radiation sterilization. We 
were particularly fortunate in having as our guest, Dr. 
Clifcorn, Director of Fundamental Research, Conti- 
nental Can Company, who not only served so ably as 
Chairman of the Symposium on Dietetic Foods, but 
presented as well a most enlightening dinner talk on the 
subject of “Radiation Sterilization— What is Its 
Future?” 

Each and every person in attendance is looking for- 
ward enthusiastically to next year’s short course. 

Our May dinner meeting is scheduled for May 20 at 
the Forest Park Hotel. The speaker for the evening is 
to be Mr. J. W. Ranftl, of the Industrial Products Divi- 
sion, G. E. Company, Inc., X-Ray Department. His 
subject will be “Overall Use of Electronic Equipment 
in Food Processing.” 


DIXIE SECTION 


On Friday, March 26, at Emory University, the fol- 
lowing program of papers was presented before the 
Section : 

Factors Affecting Gelation of Frozen Egg Yolks— 
Anthony Lopez, Department of Food Technology, 
University of Georgia, Athens. 

Germination of Spores in Meats During Cure—J. Orvin 
Mundt, C. J. Mayhew, and Gwendolyn Stewart, De- 
partment of Bacteriology, University of Tennessee, 
Knoxville. 

Examples in Multiple Regression—Don Holmes, Engi- 
neering Experiment Station, Georgia Institute of 
Technology, Atlanta. 

Problems in the Processing of Chinese Chestnuts—Hu- 
bert Harris, Department of Horticulture, Alabama 
Polytechnic Institute, Auburn. 

Refrigerated Storage of Pecans—E. K. Heaton, Georgia 
Experiment Station, Experiment. 

Refrigeration Retained Quality in Peanut Candy—Bar- 
bara Grant Cowan, Georgia Experiment Station, 
Experiment. 

A Rapid Method for Testing Stability of Potato Chips— 
Erika Nakamura and Barney Hilton, H. W. Lay & 
Co., Atlanta. 

Design of Experiments—Joe Moder, Engineering Ex- 
periment Station, Georgia Institute of Technology, 
Atlanta. 

The Response Rating System of Taste Testing and Ex- 
periments Using This Design—Barney Hilton, H. 
W. Lay & Co., Atlanta. 


In addition to the speakers listed, John J. Powers and 
Dan Pratt, Department of Food Technology, University 
of Georgia, Athens, also presented a report. Dinner 
speakers were Mr. J. J. McManus, retired chief of the 
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Are you pushed out of the picture, too? 


I; it bland? Flavor artificial? Lack of character? 


Canners, packers and bakers tempted to produce in the easiest, least costly way 


often get pushed out of the consumer sales picture because of their attempts to sell 


short flavorful natural spices and seasonings. 

The importance of the spices you use cannot be overestimated. Comprising such 
a small part of your costs, spices carry a tremendous weight in determining the 
success of your canned and baked goods. 

For over 112 years, KNICKERBOCKER has been dealing with just that problem; 
making available to the food processor the finest in spices. Careful selection, grading, 
packing and delivery, under a system of strict controls every step of the way, offer 
an assurance of purity, quality and dependability which may well spell the differ- 
ence between success and failure for the foods you process and market. 

For the negligible difference in price, you get the tremendous difference in taste 
that will sell, resell and sell again the products you make. There is no real, effective 
substitute for natural spices, and there is no substitute for KNICKERBOCKER quality 


and reliability. 
The proof is in the trying — send your next spice order to KNICKERBOCKER foday. 


Naturally Better Spices — Better Baked and Canned Goods = Better Sales 
KNICKERBOCKER Spices 


KNICKERBOCKER MILLS CO. 601 West 26th Street, New York 1, N. Y. 


Since 1842 America’s Leading Importers of Fine Spices 
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U.S. Food and Drug Administration for this area and 
Dr. J. A. Woodroof who commented on the papers. 


GREAT LAKES SECTION 


Che Section’s April Meeting was held on the 9th at 
the Hart Hotel in Battle Creek, Mich. In the morning 
plant tours were arranged at the Michigan Carton Co., 
Post Cereal Plant and the Kellogg Co. Following is the 
technical program held during the afternoon : 

Report on 1953 Conference of Cook Book and Recipe Writers 

Mrs. Regina Frisbie, Director, Home Economics Depart 
ment, Kellogg Co 

Bacteriological and Public Health Aspects of Sanitation—Dr 

W. L. Mallmann, Michigan State College 
Chemicals and Cleaning Materials for Food Sanitation—Mr 
Clark Moore, Cowles Chemical Co 

Coffee Period, 3:30 P.M.—-Courtesy Kellogg Co 

A Practical Sanitation Program—Mr. R. A. Telder, Michi 

gan State College 


The dinner speaker was Mr. Koger Pryor, Foote 
Cone & Belding Advertising Agency, and his subject 
was “Future Developments in Television.” 


AUSTRALIA NORTHERN SECTION 


The Section met jointly with the Australian Institute 
of Refrigeration on March 8, 1954 at C.S.1.R.0., 
Speakers were E. W. Hicks (“Railway 
Barr (“Road Transport Re 


Homebush 
Refrigeration”) and ©. P 
frigeration’’). A combined meeting was also planned for 
\pril with the Dietetians’ Association of Australia (date 


not set at time of writing). The 1954 annual convention 


will be held May 26-29 at The Ritz, Leura. At time of 


writing, the following techmical sessions appear to be 


reasonably detinite 

Symposium on Quality Control: Chairman--H. S. Jessep 

“Application of Statistical Quality Control to the Food 
Industry”—J. Hely, Lever Brothers Pty. Ltd 

‘Quality Control of Cereal Foods” —M Bishop William 
Arnott Pty. Ltd 

“Quality Control of Specialized Foods” -C, M. Martin, Cot 
tee’s Passiona Ltd 

Quality Control in the Cannery” PF. Seale, C. O. D. Can 
nery, Krishan 

Organisation of Quality Control Dawson, Holbrooks’ 

(A’sia) Ltd 


Session to be followed by Panel of | xperts” question session 


General Session: Chairman—-k. R. Reuter 
‘Heat Transfer” —G. Roper, N. S. W. University of Tech 
nology 
‘Colloidal Aspec ts of Food” Lk 
Pechnology 


toiler Waters”-—Hall, N.S. W. Kailways 


Alexander, N.S. W. Uni 
versity of 
“Treatment of 


‘Bulk Handling of Sugar Devin, C.S. R. Ltd 


Symposium on Packaging: Chairman FF. C. Elsworth. 
“Syannie Properties ot Paper and Board” 44. Redding, Aus 
tralian Paper Manufacturers Ltd 


“Some Properties of Glass” Speaker from Australian Glass 
Manufacturers Ltd 
“Flexible Packages” lr. Roche, W. H Brookhouse ty 
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Adhesives for the Food Industry”—! Rice, Dewey 
Almy Ltd 

“Prediction of Shelf-life of Packaged Foods”—E. W. Hicl 
Ae SR ae 


Session to be followed by “Panel of Experts” question s« 


NEW YORK SECTION 

Ihe February meeting was held at the Brass Rail 
Restaurant, 43rd & 5th Avenue, New York, on February 
17th. One hundred and fifty members and guests heard 
Dr. kmil Mrak talk about work in progress in the Food 
lechnology Laboratories of the University of California 
Dr. Mrak presented a professional subject in a profes 
sional manner and lived up to his well deserved reputa 
tion for bemg one of the IF T’s best expositors of in 
teresting material. He is on Sabbatical leave and ha 
been spending much of it at M.1. T. accompanied by 
Mrs. Mrak 

The work described included basic and important 
phases of Food Technology The fundamental rela 
tionships between canned fruit quality and the factors 
of plant nutrition, insecticide and hormone treatment 
and processing practices were discussed. Specific exam 
ples were given of definite relationships between sub 
jective quality determinations by organoleptic scoring 
and objective tests of phy sical and chemical characteris 
tics. Dr. Mrak covered improvements in processing and 
handling dried fruits which obtain greater acceptance of 
the products of the oldest method of fruit preservatior 
By increasing the moisture content in dried figs from 2] 
22% to 28%, a greater consumer acceptance has beet 
gained but concurrent technological problems have ap 
peared, one of which is the development of sugar crystals 
on the dried fruit when shipped to colder climates. Also 
there are problems of growth of sugar-tolerant yeasts 
and molds in the more moist fruits. Their growth can 
be controlled by a low temperature thermal process fol 
lowed by quick cooling to prevent the browning re 
action, but ethylene oxide to the amount of 0.3 cc. in a 
sealed case of the dried fruits will accomplish the sam 
result. The current trend is also toward higher moisture 
content in prunes (30-32% I1,.0) and dates (30% 
HO) both of which present similar spoilage problem 
that can be controlled by either heat treatment or Leth 
lene Oxide 

The details of the sex life of the tig were shown to be 
not only interesting per se, but economically important 
as well, for it is the wasps that carry pollen to the femal 
fruit that also carry yeast and mold spores. An excellent 
one-reel sound movie was shown describing work being 
done on canned peaches at the experimental station at 


Davis, California. 


OHIO VALLEY SECTION 


Battelle Memorial Institute in Columbus was host to 
the Section on Saturday, February 20. Dr. K. Star: 
Chester of Battelle served as chairman of local arrang: 
ments and extended warm hospitality to the group 
Colonel Charles S. Lawrence, l-xecutive Secretary of the 
Institute of ood Fechnologists, extended greeting 
from the national office 
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CONTAINS NO COUMARIN 
STRONGER THAN VANILLIN 


imitation vanilla bean flavor by Firmenich 


the direct and authentic 
copy achieved by original research 


Vanilla Bean Flavor by Firmenich stems from the vanilla bean. By original 

research, its components and desirable characteristics have been Isolated, identified, and 
synthesized. By patient and painstaking laboratory techniques, they have been 

reconstructed for you in a precise and potent fiavor material with all the aromatic 

qualities of the original. Vanilia Bean Flavor by Firrmenich comes to you as an economical renlacement 
of pure vanilla extract, of pure vanillin, or to use in combination, in the manufacture 


of all products that you flavor with tl most popular of flavors, 


FIRMENICH incorporatebd 
250 WEST 18TH STREET « NEW YORK 11 
FIRMENICH ANADA, La 0, 348 WA ACE AVE. 


GENEVA * PARIS *« LONDON 
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Che technical session was opened at 10:15 A.M. with 
Dr. A. R. Winter presiding. These subjects were 
pre sented 

‘Some Observations on the Relation of Muscle Biochemistry 


to Meat Quality”-Dr. F. E. Deatherage, Department of 
Agricultural Biochemistry The Ohio State University. 


rhe Role of Phosphates as Food Additives”——Dr. Robert P 
Josiin, Monsanto Chemical ¢ ompany 


Luncheon was served at noon to sixty-five members 
and guests in the Battelle dining room. The afternoon 
program, at which Dr. George F. Garnatz presided, was 
opened by announcements concerning the 1955 Conven 
tion plans. Dr. H. D. Brown introduced the chairmen 
of subcommittees and discussed the work of each sub 
committee. The technical session was continued with 
the presentation of the following topics: 

‘Food for the Future,” Dr. K. Starr Chester, Battelle Me 

morial Institute 
“Advances in Dairy Technology,” Dr. O. F. Garrett, M and 
Rk Dietetic Laboratories 

“Food Plant Wastes, the Unique Universal Problem,” Mr 
Jack C, Leonard, Commonwealth Engineering Company ec‘ 
Ohio 


\fter a short business meeting, the Program Chair 
man, Dr. Garnatz, announced that the Spring meeting 
will be held jointly with the Indiana Section on Satur 
day, April 10, in Indianapolis with the Indiana Section 


as host 


PHILADELPHIA SECTION 

lhe Section met March 2, 1954, at Drexel Institute. 
Mr. Pratt reported on his visit to the Southern Califor 
nia Section, and to the Carnation Milk Company plant 
and the Seripps Metabolic Institute. 

\ motion picture entitled “The Mark of C” was 
shown, which portrayed, in entertaining and dramatic 
fashion, the important part played by bread in the his- 
tory of our nation from Colonial times down to the 
present. 

Dr. Kohman introduced the speaker, Carlos A. Green 
leaf, Assistant Director of the Washington Laboratories 
of the National Canners Association, who spoke on the 
subject, “Fluoridation of Water Supplies and What it 
Means to the Food Technologist.” The history of events 
leading to the fluoridation of water supplies was dis- 
cussed, including the experiments carried out by the 
U.S. Public Health Service at Newburgh and Kingston, 
New York, during the years 1945 to 1951. The statis- 
tical results of these experiments were shown in graphi 
cal form. The arguments against fluoridation were pre 
sented and evaluated 

Phe effects of using fluoridated water in food process 
ing industries were discussed. Types of processed foods 
were divided into classes, to indicate which ones present 


a possible problem due to increases in concentration 


during processing. Examples were cited of measures 
taken to eliminate the danger of excessive concentration 


of fluoride in processed foods 
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MARYLAND SECTION 


Seventy-five members and guests were present at the 
March meeting of the Maryland Section, which was held 
at the Stafford Hotel, Baltimore, Maryland, on Friday, 
March 12, 1954. 

Dr. Glenn G. Slocum, Chief, Division of Micro 
biology, Food and Drug Administration, gave a most 
interesting and informative talk on the subject of “Bac 
terial Food Poisoning.” He discussed the trends in food 
poisoning outbreaks from 1940 to 1950. He pointed out 
that cases resulting from water and milk products were 
on the decrease but that cases resulting from other food 
products were on the increase. He said that with the 
exception of cases due to Clostridium Botulinum, all 
other food poisonings caused by processed foods are oi 
the gastro enteritis type. Staphylococcus type organisms 
are the most important in food poisoning outbreaks, 
followed by Salmonella types. Streptococcus, I. Col 
Proteus, and Cl. Welchii occasionally give trouble 

\ll phases of the processing industry were represented 
at the meeting, and a lively question-and-answer period 
followed Dr. Slocum’s formal presentation 


—_—__..g— —_ 


DR. JAMES A. REYNIERS, NOTRE DAME 
UNIVERSITY, TO RECEIVE PASTEUR 
AWARD OF SOCIETY OF ILLINOIS 
BACTERIOLOGISTS 

On Saturday, May 22, at the Edgewater Beach Hotel, 
the Pasteur Award of the Society of Illinois Bacteriolo 
gists will be bestowed upon Dr. James A. Reyniers, Re 
search Professor of Bacteriology at Notre Dame Uni 
versity. The award will be presented at the banquet to 
be held at 7:00 p.m. in the Grand Ballroom. Following 
the banquet Dr. Reyniers will address the group and 
describe the development of the germ-free technic by 
means of which animals are born, live their normal life 
space, and die without ever coming in contact with 
germs of any kind. The technic has attracted wide in 
terest among scientists in the United States and abroad 
The findings should have wide applications, particularly 
in such fields as physiology, nutrition, and food research 

ee 


FUTURE DATES FOR FOOD TECHNOLOGISTS 


1954 
May 2-5 Annual Meeting of the National Fisheries 
Institute, Cieveland, Ohio 
Flavoring Extract Manufacturers’ Associa 
tion, Biltmore Hotel, New York, N. Y. 

Fruit and Syrup Manufacturers’ Association 
New York, N. Y. 

Pasteur Award Meeting, Society of Illinois 
Bacteriologists, Edgewater Beach Hotel 
Chicago 

Fourth Annual Convention, Australian Re 
gional Section’, Institute of Food Technolo 
gists, Leura, New South Wales, Australia. 
June 17, 18 Annual Meeting of the National Live Stock 
and Meat Board, Conrad Hilton Hotel, Chicag: 
Seventh Annual Meeting of the Research and 
Development Associates, Food and Container 
Institute, Los Angeles, California 

June 27 to Fourteenth Annual Meeting of the Institute 
July 1, 1954 of Food Technologists, Los Angeles, California 


(Information concerning future dates of national and internationa 
meetings, conventions and exhibits of interest to food technologists should 
be sent to the editorial office.) 


May 16-19 
May 19 


May 22 


May 26-28 


June 23-25 
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Books 


\pvaANces IN Prorein Cuemistry, Vol. VIII 
Edited by M. L. Anson, K. Bailey, and J. T. Edsall, 
Academic Press, Inc., New York (1953), 486 pages 
plus index. $10.50 

Phe rapid progress of research on proteins is revealed 
annually by the appearance of the next of this valuable 
review series. As in previous volumes, a wealth of in 
formation is available in this one. The food technologist 
will probably find much of the information too far re 
moved from his field of interest to be immediately help 
ful. Such chapters as “Assimilation of Amino Acids by 
(sram Positive Bacteria and Some Actions of Anti 
hiotics Thereon” (Gale), ‘Bacteriophages, Nature and 
Reproduction” (Putnam) and “Rotational Brownian 
Motion and Polarization of the Fluorescence of Solu 
tions” (Weber) are examples. On the other hand, the 
comparatively short review on “Peanut Protein, Isola 
tion, Composition, and Properties” (Arthur) includes 
all of the information available about the protein com 
ponents of this important food and reviews briefly other 
important facts about the peanut crop 

Phe most comprehensive review, that on “Naturally 
Occurring Peptides” (Bricas and Fromageot) makes 
extremely interesting reading. All of the antibiotics, 
vitamins, coenzymes, hormones, toxins, and other bio 
logically active substances that contain the peptide bond 
are covered (666 references ) 

Other chapters are on “Peptice Bond Formation” 
( Borsook), a topic of immediate interest to biochemists 
hecause information on the hitherto unknown mecha 
nisms of biosynthesis of proteins is rapidly being col 
lected, and “Zone Electrophoresis” (Tiselius and Flo 
din), a timely review of a valuable new technique which 
combines the helpful fractionating properties of both 
chromatography and electrophoresis 

This series is a must for any library that aspires to 
cover the subject of proteins. The book is well bound, 
printed and edited Hanotp S. Otcor 
\lbany, California 


Tue Cuemistry AND TecHNoLoGy oF FRUIT AND 
VecerasLte Jurce Propuctrion. Donald K 
and Maynard A. Joslyn. The Avi Publishing Company, 
31 Union Square, New York, N. Y. 1954. 962 pp 
$15.00 

This completely revised and greatly enlarged edition 


lressler 


of “Fruit and Vegetable Juices” published in 1939 is 
now strictly up-to-date. Verhaps the greatest advance 
in the juice industries has been the development of 
frozen concentrates, Today, the use of high-temperature, 
short-time pasteurization methods are almost universal 

as compared with “holding” or batch methods of two 
decades ago. The present edition contains much new 
material—new chapters have been added on Sterilization 


Filtration and Chemical Preservation, Storage Changes, 
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Jelly Manufacture, Dehydrated Fruit Products, Vola 
tile Flavor Recovery, Standards and Regulations, Plant 
Sanitation, Quality Control, Laboratory Examination, 
Blended Fruit Juices and Home Preparation and 
Preservation 

The authors have wisely collaborated with twenty 
well-known authorities in the field of food preservation 
to make this book outstanding and authoritative. The 
technology is not limited to American developments 
alone, but covers Canadian, European and Australian 
work as well. The bibliography which follows each of 
the 30 chapters is most useful. Some 163 illustrations 
add materially to the interest and value of the text. A 
unique but valuable chapter deals with “Blending For 
mulae and Syrup Algebra.” The book is carefully and 
attractively printed and with remarkably few errors 
Obviously, this praiseworthy and timely undertaking 
will be welcomed by food technologists, engineers and 
chemists in the classroom, library, research laboratory 
and the plant ( 


aRL R. Fe_iers 
\mherst, Massachusetts 


PREVENTION OF CoprER AND [RON TURBIDITIES IN 
Wine. M. A. Joslyn and Aaron Lukton. HILGARDIA, 
Volume 22, No. 14, 451-533 (1953). Single copies, free 
on request, as long as the supply lasts, from Publications 
(ithice, College of Agriculture, Berkeley 4, California 

This HILGARDIA monograph by Joslyn and Luk 
ton is devoted to a problem in wine stabilization of great 
current importance ; namely, a satisfactory substitute for 
potassium ferrocyanide to remove copper from wine to 
intercept the formation of copper casse. The authors 
review the literature on the tolerance of wine for metals, 
the corrodibility of metals by wines, the structure and 
composition of heavy metal ferrocyanides, and the toxi 
cology of ferrocyanide and possible substitutes therefor 
There is an analytical section describing methods used 
for the determination of copper, iron, phosphorus, and 
tannin, followed by a section on the removal of copper 
and iron by the addition of selected organic compounds 
by special preparations, by naturally occurring nontoxt 
substances to form precipitates with copper and iron 
and by several ion-exchange resins. Comparative data 
are given on the rate of formation and precipitation of 
iron ferrocyanides and copper rubeanate. It is shown 
that both the type of wine and its initial copper content 
affect the removal of copper by rubeanic acid. Seques 
tering of copper and iron by various binding agents ts 
discussed. The concluding section relates to the effec 
tiveness of hard chrome plating of winery processing 
machinery as a means of reducing copper and iron pick 


up during processing. On the basis of preliminary in 


vestigations the authors are encouraged to believe that 
hard chrome-plating can be improved to the point where 
it might be a “practical means of salvaging corrodible 


winery equipment now in use.” MSP 





The greatest improvement 


in leavening agents 


in years. -PY.R AN 


FACT 
FACT 
FACT 
FACT 
FACT 
FACT 
FACT 
FACT 8: 


What PY-RAN does for you. . . gives ieavening stability never before 
possible. 


Composition of PY-RAN... this compound is a new, coated, anhydrous 
monocalcium phosphate leavening agent just put on the market 
by Monsanto. 


How coating helps . . . each granule of PY-RAN has moisture-absorbent 
covering which protects it against premature reaction during storage. 


Stability’s effect on shelf-life .. . aging tests conclusively prove PY-RAN’s 
superior stability increases the life of prepared mixes and self-rising flour. 


Stability’s effect on CO, release... greater stability of PY-RAN assures 
a controlled release of gas, even after long storage. Tests clearly prove 
PY-RAN releases less CO, during first two minutes of mixing of dough 
or batter. More CO, is available for release during oven baking. 


Other PY-RAN advantages... slow, controlled release of gas, as 
produced by PY-RAN, gives excellent texture and volume, plus good 
crust and crumb color. Tunneling is virtually eliminated. 


Blending ... PY-RAN will blend perfectly with other leavening 
phosphates such as Monsanto SAPP and HT phosphates. Monsanto’s 
completely equipped food laboratory will show you the best methods. 


Information . . . to get accurate, authentic information on PY-RAN or 
copy of new booklet, "MONSANTO PHOSPHATE LEAVENING 
AGENTS,” write to MONSANTO CHEMICAL COMPANY, Inorganic 
Chemicals Division, 1700 South Second Street, St. Louis 4, Missouri. 


PY-RAN: Reg. U. S. Pot. Off. 


Other Members of Monsanto's 


Leavening Family 

MONSANTO SAPP-4( ; _ SERVING INDUSTRY... 

Jeal for machine doughnut mixes MONSANTO WHICH SERVES 

MONSANTO SAPP-28 . MAKING t 
ow-acton berng ee CHEMICALS ~ PLASTICS 

MONSANTO HT Phosphote 

MCP monohydrate: use it alone or with >» 


ther mixes for results 
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Can you have your sugar and 
your waistline, too? 


New medical research findings 


say yes—every healthy person can 


Your appetite is what 
regulates your waistline 


Your blood sugar level helps 
regulate your appetite 





When your blood sugar level 





is low, your appetite goes up— 
you’re apt to eat more calories 


than you need 


When your blood sugar level 
is high you are more quickly 
satisfied on fewer calories 





Here’s how a sensible use of sugar and the good things containing 
it can raise your blood sugar level—help you stick to your diet 


Research scientists at a leading university 
have discovered that, if you are a healthy 
person, your blood sugar level plays a 
most important part in your body's own 
—— control system. 

/hat this means to you, if your weight 
is normal, is that you can go right on 
enjoying as much sugar in your foods and 

verages as you always have—without 
worrying about it or any other food “‘mak- 
ing you fat.” 

ut if you are overweight, a moderate 
use of sugar in your diet may actually be 
more effective in helping you reduce than 
no-calorie artificial sweeteners. 

Nature's “hunger regulator” 

There is only one kind of calories that can 
make you fat. These are the extra calories 
you get when you overeat. And one of the 
most effective things you can do to help 
aup from overeating is deliberately to eat 
or drink something sweetened with sugar 
just before a meal, or during the early 
part of a meal. 

The scientific reason for this, just now 
becoming more clearly understood, is that 
your blood sugar level acts as a hunger reg- 
ulator. When it is low your appetite is 
geared up to a hearty, heavy meal with 
second helpings. When your blood sugar 
level is high, your appetite is slowed down 
to a one-helping pace. 





— —— ——___—_—_—— 


Eating a big meal, even if it contained 
no sugar at all, would eventually raise 
your blood sugar level to the point where 
it would “shut off” your appetite. But 
the big idea is to raise it quickly —before 
you've already eaten too much 

Sugar is absorbed almost instantly— 
faster than any other food. That's wh 
even an 18 calorie teaspoonful in your cof- 
fee or tea can make it easier for you to 
turn down several times as many calories 
later on. 

Helps make a small meal more satisfying 
There is still another reason, based on a 
quite different nutritional principle, why 
overweight people are often told to include 
a simple dessert in their drastically cur- 
tailed calorie allowance. It is the fact that 
a meal that contains some sugar has a 
greater satisfaction value than the same 
meal without sugar. The sense of satisfac- 
tion stays with you for a longer time, helps 
to keep you from getting as hungry be- 
tween meals. 

No “magic” short cuts to losing weight 
Many people feel that using a sugar sub- 
stitute or giving up their favorite dessert 
is all they have to do to solve their over- 
weight problem. Actually, reducing isn’t 
that easy, although anything that will 
make it easier for you to stick faithfully 
to your diet (as sugar can) is a big help. 


Losing weight does require dieting, and 
your diet should be planned by a doctor. 
He will tell you that there are no “magic 
secrets” or safe and sure “‘short cuts’’ to 
reducing. But follow his advice and you 
will lose weight. 

You will have to eat smaller meals, but 
you won't have to give up any good food 
that is important to your health. To deny 
yourself sugar would be to make weight 
control more difficult than it need be. 


SUGAR INFORMATION, INC. 
New York 5, New York 
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Sugar Industry’s New Advertising 


Explodes a Nutritional Bombshell 


People are still talking about the first ad 
in sugar’s new campaign—the ad that 
answered the question, ‘“‘What makes 
people fat?” 
While interest is still at a high pitch, 
here’s another—right on the same target! 
Consumers are learning from this ad- 
vertising something that they strongly 
suspected right along—that artificial 
sweeteners can’t take the place of sugar! 
They are gaining from it the reassur- 
ance to go right on reaching for their favor- 
ite foods and beverages that contain sugar. 
This reassurance is based on an accu- 
rate and straightforward reporting of find- 


ings in a medical research project of 
fundamental importance—the fact that 
sugar plays a leading role in the body’s own 
weight-control system. 

It’s a mighty effective answer to the 
confused calorie claims that seek to under- 
mine confidence in quality foods and bev- 
erages that you have helped to build up 
over the years. 

Don’t you agree that this positive ap- 
proach by sugar is a big step in the right 
direction? And as the campaign gains 
momentum, isn’t it bound to build a greater 
appreciation of the sugar-containing prod- 
ucts you make, distribute or sell? 


SUGAR INFORMATION, INC. 


New York 5, New York 
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Selected Abstracts’ 


ANALYTICAL METHODS 


Food analysis. Identification of enzyme-desugarized egg solids. 
Scorr, D. J. Agr. Food Chem., 1, 1109-11 (1953) 
Qual. tests for gluconic acids in enzyme desugared egg solids 


are described 


A method for determination of lactose in milk by paper chroma- 
tography 

Honer, ©. J.. ano Tuckey, S. L 
(1953) 

Direct application of milk to the strip and subsequent detn. 
of lactose on the chromatostrip after partitioning are desirable 
features of the procedure. The reproducibility of the method 
was detd. for lactose in pure soln. and in milk. At a mean value 
of 4.516% lactose, anhydrous, in milk the optimum standard 
deviation was 0.16%, The recovery from milk of added lactose, 
anhydrous, varied between 92 and 97% and averaged 95% 


J. Dairy Sci., 36, 1233-40 


Determination of ascorbic acid by a new colorimetric reaction. 

Scumaut, M., Pirer, C. W., ann Worwtsn, E. G. Anal 
Chem., 25, 1486-90 (1953). 

A new assay method for ascorbic acid involves the reaction 
with diazotized 4-methoxy-2-nitroaniline in acid medium, fol 
lowed by development of a blue color in alk. soln. The method is 
highly specific for the detn. of ascorbic acid in the presence of 
dehydroascorbic acid and all other vitamins normaily found in 
pharmaceutical prepns. It has also been applied to various fruit 


juices and processed foods 


Rapid determination of blood acetone and blood glucose. 

VYacer, |. J. Lab. Clin. Med., 42, 474-8 (1953) 

The need for a simple test for blood sugar and acetone levels, 
which does not require elaborate equipment and is not time con 
suming, is stressed. A method of obtaining these levels with 
virtual “bedside” technic, based on modification of Kleeberg 
Moore's test and Legal’s acetone test, is presented. While this 
test is not meant to be a sensitive quant. test, or to replace the 
standard detns. of this sort, it is offered as a valuable means of 
obtaining information which ordinarily would not be available 
due to lack of equipment or necessity for speed. The results of 
several cases are listed, as well as comparison of results with the 
standard Folin-Wu method 


infrared spectra of some lipoproteins and related lipides. 

Freeman, N. K., Linporen, F. T., No, Y. C., ann Nicnors, 
A, Ws 

rhe i. r. absorption spectra of some ultracentrifugally iso 
lated serum lipoproteins and those of some related lipides were 
presented and discussed. In a lipoprotein spectrum the relative 
intensities of the ester carbonyl band and certain strong bands of 
proteins can serve as a rough gage of the lipid-protein ratio. 
Other absorption bands were correlated with those of the princi- 
pal component mols. making up the lipoprotein. A rudimentary 
method for quant. analysis of these mols. and of lipide mixts. by 
i. r, methods were described and improvements suggested, 


Identification of complex organic materials by infrared spectra 
of their pyrolysis products. 

Harms, D. L. Anal. Chem., 25, 1140-55 (1953). 

Many materials of rubber, plastic, and resinous compn. are 
not adapted to i. r. analysis by conventional technic because of 
their phys. intractability. The dry distn. products of these com- 
plex materials frequently will permit the prepn. of a reproducible 
i. r. spectrum which will be characteristic of the original ma 
terial and can be compared empirically with spectra of physically 
similar materials of known compn. treated in the same manner 
to provide rapid, qual. identification. A very simple method for 
producing the pyrolyzate is developed. A representative collec 
thom of spectra, indicating how comparisons are made together 
with a synopsis of bands useful in identifying the original ma 
terial, reveals the applications and limitations of the method. 

* These Selected Abstracts are made available to Fooo Tecunotocy 
through the cooperation of Associate Editor H. A. Campbell and the 


General Foods Corporation of New York, N. Y. The abbreviations found 
in these abstracts are similar to those used by Chemical Abstracts. 
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Several examples of the pyrolyzate-i. r. approach to typical prob 
lems are given to illustrate the unusual rapidity and utility of the 
procedure as compared to any other known method 


Analytical studies on harvested tobacco leaves. 

FrRANKENBURG, W. G., Gortscno, A. M., Kuissincer, S 
senper, D., ano Enrcicu, M. 

A scheme of analysis was devised to permit not only detn. of 
the known constituents, but also classification of the unknown N 
compds. in tobacco leaves. This comprehensive scheme involves 
the stepwise removal of definite nitrogenous fractions from a 
water ext. of a tobacco sample and the detn. of the nitrogenous 
compds. in these fractions. The method is of value for the 
exploration of N compds, contained in different types of tobacco 
at various stages of their industrial processing and gives a com 
plete accounting of the changes in nitrogenous compds. that 
occur during these stages. The method may lend itself equally 
well to N detn. in other plant material 


BIOLOGICAL SCIENCES 
BIOCHEMISTRY 


Some chemical aspects of normal growth. 

JerceL, F. Nature, 172, 905-8 (1953). 

A review of the recent hypothesis of intracellular growth 
with special emphasis on the role of nucleic acids. An hypothesis 
is presented in which the central role of nucleic acids is refuted 
these acting rather as a backbone on which are placed proteins 
which act as the actual templates for protein synthesis 


Role of choline in the oxidation of fatty acids by the liver. 

Artom, C. J. Biol. Chem., 205, 101-11 (1953). 

The findings presented suggest that the lipotropic effect of 
choline may result, at least to a large extent, from the enhance 
ment of fatty acid oxidation in the liver under the action of some 
substances formed from choline im vive 


Human esterases. 

Gomori, G. J. Lab. Clin. Med., 42, 445-53 (1953) 

\ simplified azo-dye method for the quant. detn. of phenols 
and naphthols is described. The enzymatic profiles of human 
esterases of liver, pancreas, serum, and urine, obtained by the 
use of phenolic substrates, are presented. The specific features 
of these enzymes are discussed. Human serum esterase is identi 


fied as a cholinesterase 


CE enzyme actions in the clotting of milk. 
Heinicke, R. M. Science, 118, 753-4 (1953). 

It is claimed that the clotting of milk by rennin or pepsin is a 
3 step reaction. The enzyme destabilizes the casein mol., moder 
ate thermal energy denatures the enzyme-modified mol., and 
polyvalent cations crosslink the extended polypeptide chains into 
a coherent clot. Data is given to show that a low-temp. milk 
clotting combination is possible by combining a rennin-like 
enzyme with a protein-splitting enzyme 


Metabolic fate of S* in the lactating cow when fed S“O. pre 
served silage. 

Keener, H. A., Teert, A. E 
SaLpwin, R. R. 

Approx. two-thirds of the S* fed was absorbed and then for 
the most part eliminated by the kidneys. The fact that S from 
the S"Oe was synthesized into the proteins of the blood and of 
the miik indicates that it may be of value from a nutritional 
standpoint. These results suggest the desirability of detg. any 
effects on the kidneys from feeding relatively large amts. of 
inorg. sulfates to dairy cattle. 


Harrincton, R. \ 


NUTRITION 


Effects of mineral deficiencies on amino acid utilization. Criti 
cal role of potassium and phosphorus. 
Frost, D. V., ANd Sanpy, H. R. Proc. Soc. Exptl. Biol 
Ved., 83, 102-5 (1953) 
Results of this study point to the crit. role of K in amino acid 
utilization following protem depletion Rats depleted only of 
protein failed completely, even when offered a complete soure: 


(Continued on page 24) 





Do your sales 


depend on perfect clarity? 


Celite Filtration provides: 


CELITE 


Johns Manville 


Brilliant polish—at fastest flow rates 


Quant Y THAT SPEEDS SALES, by a 

filtration method that speeds pro- 
duction ...this double advantage is 
yours with Celite* diatomite filtration. 


You obtain brilliant polish, be- 
cause Celite removes even the finest 
suspended impurities. Yet you secure 
the fastest flow rates consistent with 
desired quality, because a Celite filter 
cake contains millions of microscopic 
filter channels per sq. ft. of surface. 
For example, with a typical syrup, you 
can achieve excellent clarity at a flow 


E MANY! 
as! tT 


rate of 10 gal/sq ft/hr—using a stand- 
ard grade of Celite! 

Production men also favor the Celite 
method because of its simplicity. It 
may be used with any type of conven- 
tional filter unit, and it is almost auto- 
matic in operation. For maintenance 
work too, Celite Filtration is the eco- 
nomical, efficient way to obtain pure 
process water for bottle washing, 
equipment cleaning and other service 
functions. 


Because of its many advantages 


Johns-Manville CELITE 


Celite Filtration is used by most sugar 
refiners and brewers, by leading bot- 
tlers of soft drinks, 
fruit juices, cooking oils, fats... and 


processors of 


many other products. 

How can Celite aid your product 
or process? A Johns-Manville Celite 
Filtration Engineer will gladly show 
you, without obligation. Simply write 
Johns-Manville, Box 60, New York 
16, N. Y. 199 Bay St., 
Toronto 1, Ontario. 


In Canada, 


*Celite ia Johns-Manville’s registered trade mark for tte 


liatormaceous silica products 


FILTER AND 
PRESSING AIDS 





CUT 
SEASONING 


0h to AQ} 


— scientific formulations 


pA AG Pe A of spice essential oils 
spice and oleoresins... 
the most concentrated 
concentrols 


flavoring materials 


available. 


advantages: 


@ 100% pure, natural products obtained by 
distillation or extraction from actual leaves, 
herbs, roots, buds or berries. 


@ Contain no diluents or inert materials of any 
kind. 


@ More economical because they are more 
concentrated, yet readily diluted in your 
own plant. 


Write for your copy of ‘‘Questions and An- 
swers'’ for the food processor. Learn how the 
development of Magna Spice Concentrols has 
modernized the seasoning of food products... 
and cut seasoning cos's. 


MAGNUS, MABEE & REYNARD, INC. 


Stace 1895 * One of the world’s greatest suppliers of essential oils 
16 Besbresses Srrect, Mew York 12, ¥. + 221 Marth ke Salle Street, Chtcege |, Mt. 
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SELECTED ABSTRACTS 


(Continued from page 22) 
of amino acids, if at the same time K was withheld. If P was 
withheld during the repletion period, the rate of recovery was 
lessened, but complete failure and deaths did not result as with 
K deprivation. Deprivation of Na, Ca or Mg did not appear to 
have immediate limiting effects on the appetite of proteim de 
pleted rats for a complete amino acid source, or on their ability 
to recover lost wt. Fourteen mg. of K per rat day appeared t 
meet the requirement for this element. Addn. of 10 mequiv. of kK 
per |. to an intravenous protein hydrolyzate appears to supply 
an effective, safe ratio of K to amino acid N 


Differential dietary choices of albino rats occasioned by swim 
ming. 

Gaireitus, W. J., ano Gattacuer, T. J 
(1953) 

Male albino rats were offered a 20% soln. of dextrose, a 0.15% 
soln. of saccharine distd. water and a McCollum stock diet in 
solid form. The animals were given an 8 day “rest period” fol 
lowed by a 14 day interval during which they were swum daily 
in warm water for an av. of 1 hr. 50 min. or until distress wa 


_ 118. 780 


evident. Significantly more dextrose was consumed during th 
swimming period in comparison with the rest period. No signi 

cant differences were found in the amts. of saccharine and M« 
Collum diet chosen during the two periods. It 1s concluded that 
rats tend to prefer a calorically valuable substance to a similar 
tasting but calorically useless substance when forced to expend 


energy 


The metabolism of ethyl alcohol. 

Marsuaur, E. K., Ano Fritz, W. F. J. Pharmacol. Exptl 
Therap., 109, 431-43 (1953) 

Phe independence of the rate of oxidation of alc. on the 
amount present in the organism is only apparently true for rela 
tively high conens. in plasma. At very low conens., in accordance 
with data obtained on other drugs, the rate of disappearance of 
alc. from the plasma (oxidation) is proportional to the amount 


present. 


Amino acid requirements of man. 

Artison, J. B. Borden's Rev. Nutr. Research, 14, 61-79 
(1953) 

Topix s discussed include the concept ot N balance, effect 
food processing and digestion, amino acids from food proteins 
nutritive value of proteins, the repletion problem and the caloric 
problem. 76 references, 


Algae as food. 

Miiner, H. W. Sci. American, 189, 31-6, October, 1953 

It is estd. that Chlorella could produce about 40 tons of food 
per acre of cultivation. By varying conditions, Chlorella wit! 
just about any desired percentage of protein, carbohydrate 
fat could be produced. Palatability has not been thoroughly in 
vestigated, but there seem to be no adverse effects, when fed to 
laboratory animals or upon limited addn. to human diets. Due to 
need of special technics, it is highly improbable that Chlorella 
can be grown in home “gardens.” 


Effect of stress upon the healing of wounds in rats 
Cuassin, J. L.. McDoucautt, H. A., MacKay, M., ANb 
Locautio, S. A. Proc. Soc. E rptl Biol. Med., 83, 798-801 (1953) 
\ variety of situations, calcd. to provide a chronic “stress’ 
stimulus, were studied in order to det. the effect of stress upon 
the bursting pressure of standard laparotomy wounds in rats 


PHARMACOLOGY AND TOXICOLOGY 


Experimental production of liposarcomas in the rabbit by the 
trace elements zinc and cobalt. 
luomas, J. A. Ano Tuuert, J. P. Compt. rend., 236, 1387-9 
(1953); Nutrition Abstr. & Revs., 23, 871, No. 4802 (1953) 
Rabbits which had been fed on a diet of oats and bran for 
months and had become excessively fat received on 5 successive 


( 
) 


days subcutaneous injections of 1 mg. Co or Zn as sol. salts ir 
physiological saline or deproteinized amniotic fluid. They rapidly 
lost wt. and fat and after 22-37 days with Co or 24-36 days 
with Zn developed liposarcomas symmetrically in the centers of 


the right and left lumbar fat deposits. The sarcomas required 


(Continued on page 28 following technical papers ) 





Effect of Calcium Removal by lon Exchange 
on the Properties of Fluid Milk*’ 


RICHARD D. COLEMAN, SOLOMON J. BISHOV, J. H 


scartermaster Food and Container Institute for the Armed lor 


(Manuscript received 20. 1953 


High temperature heat treatment of milk to increase binding excess calcium with such added salts as sodium 


resistance to lipid oxidation is a commercial practice citrate or disodium phosph: is only 
in the manufacture of dry whole milk and other dairy 17 22 , ; 
- of Lyman (1/7) in 1933 th i-exchange materials 
products. Denaturation of serum proteins and lowered 
dispersibility of casein are often undesirable result- 
ants of this treatment. Evidence exists that partial milk, chiefly 
removal of calcium from milk increases the resistance the exchange procedure 
of proteins to heat-induced changes. This paper de- frozen milk of normal flavor and with improved physi 

scribes the use of synthetic resinous ion exchangers , es 
cal stability has been obtained by re moval of as little as 

in the removal of calcium from milk. A larger por- = 

. . ( : » ‘ . ¢ . wu 
tion of calcium may be removed from milk with less 10-15% of the calcium ), Other workers have re 
change in sensory rating by the use of anionic and cati ported, however, that although a retarding effect on 
onic resins in intimate mixture than by the use of casein flocculation in frozen mull 
these resins singly or in series. plished by calcium removal, using a cationic exchange 


since the work 


have been used to modify I mineral constituents of 
to decrease calcium. Varied application of 


has since been reported. A 


products is accom 


procedure, an adverse effect on flavor appears to limit 
\t present, high temperature preheating of milk in / 
PECSEME, Mg per. l satiate the utility of such treatment (76). lon exchanged milk 
the manufacture of dry whole milk is commercially added as a fluid, powder, or concentrate to evaporated 
practiced. The increased resistance of the milk lipids milk was found capable of stabilizing the product against 
to oxidation resulting from preheat treatment is thought coagulation during sterilization (&). Powdered cream 
to be due to antioxygent sulfhydryl compounds liber readily reliquefiable and stable to heat coagulation has 
ated prin ipally from the serum protein traction ot the been produced by ton-exchange treatment to lower the 
milk (10 6). Although advantageous from the stand calcium content before drying (2). lon exchange has 
point of lipid stabilization, high temperature preheating also been used to convert insoluble acid caseinate into a 
may result in certain undesirable changes, among which soluble alkali-metal caseinate of reduced ash content 
is the effect on milk proteins, the denaturation of serum ») and to produce smoother ice cream (3). The theory 
proteins, and the destabilization of casein rendering it ind general application of ion exchange has been re 
less disper ible and theretore the dry milk less “soluble vik wed recently by Ku iit ‘} Kunin and Myers (10), 
Thus initiated, a continuing loss in solubility during and Nachod (137) 
storage may result (/2). The effect of heat treatment 
EXPERIMENTAL 
VIEW 1) | ctiy f the work here described was to 
\ characteristic tactual defect often noted in recon determine, | reser dior agri. cally pe: 
jum « f demineralization (specifically, ca 
stituted dry milk and in evaporated milk described as ' aries 
be | 7 ium ft ) of fluid 1 ing etic ion exchange resins, 
“chalky,” or “astringent” is said to be the * eat: ala Liat nsory evaluation of the treated milk 
in this study 


on milk proteins has been discussed in a recent re 


“rough,” 
result of heat-induced denaturation of serum proteins 


(7). Vhe importance of salt composition in the heat were regenerated to 


coagulation of fresh and evaporated milk was first dis ae dpettihs ar weer Pris 

} } y ra i KChangcaDit sodium 
cussed by Sommer and Hart (74). As related to heat "ae . at eae used in conjunction with 
coagulation, calcium appears to be the controlling ion he hedrogen fort iver to remove by adsorp 


in the salt system of milk (4). An excess of calcium ion acids formed vere regenerated with 
mm or ammoniun 


| ion exchange rox conducted in two ways: (a) 


a 


increases the instability of milk proteins during heat 


proces my j 
atch operation eration 
i 4 


| 

ry | 
\lthough it has been a commercial practice for many A mixed-bed procedure recently introduced* is a column 
cationic and anion 


vears to increase the heat stability of evaporated milk by procedure employing 
exchange resins in 
undertaken at the Quartermas As applied to n 


ter Food and Cor nstitu or the Armed Forces, and has advantage over the 


offers detinite 
sly. By the use 
and a weakly 


ture 


been assigned nut in th eries of papers approved for of a mix i! 
mtrolled within a 


[he procedure 


publication ons contained in this report are basic anionic 1 
those of the uthors hey re not to be construed as necessaril | V i 
reflecting VieV indorsement of the Department of for mixed-bed deminera t i Ist tudy is de 
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TABLE 1 
Ion exchange resins used in the demineralization of milk 


Amberlite 


IRC.50 


Amberlite 


Resin IR-100 


Exchanger type Cation Cation 


Active group Sulfonic Carbox yl 


Behavior Strongly acidic Weakly basic 


were commercial 


lists the types of 


exchangers used 


Table 1 


The 
products designated as 
resins used 

Use of cationic exchange resins by the batch technique. 
The cationic exchange resin, Amberlite IR-100, in the acid cycle 
(1R-100-H) was added with agitation to aliquots of homoge 
nized whole milk in amounts sufficient to result in a series with 
The milk was separated from the 


resinous 
Amberlites 


synthetic 


decreasing calcium values 
resin by decantation and filtered through cheese cloth. 

This procedure was repeated with other aliquots of untreated 
milk except that the sodium form of the cationic resin (1R-100 
Na) was used subsequent to the acid form to readjust the pH 
of the The combination of resins was 
also employed in the reverse order 

The resin-treated samples were judged by a 17-member milk 
rating scale in which: 9 was 
T7ery good /, 6, he low good hut ahove fatr 
4, below fair but above poor; 3, poor; 2, very poor; and 1 
extremely poor. Results obtained (Table 2) are plotted as a 
function of calcium content in Figure 1 


milks to the initial value 


panel using a 9-point quality 
excellent; x, 7 good 


Excellent 


Mined-Bed 


(Column) 


ih, ees 
or. 
r 





° 


~ 


ri 


~ 


IR- . 
m.-! 


n) 





catremely {s i iL A. 
Poor 20 30 40 


PERCENT OF CALCIUM REMOVED 
Figure 1. Quality ratings for batch-treated and mixed-bed 
demineralized whole milk. 





From sensory considerations, the factors limiting extent of 
exchange were the resultant acidity when the resin was used in 
the hydrogen cycle and resultant saltiness where the resin was 
used in the sodium cycle or where the resin was employed in 
both cycles in sequence Thus, by the the cationi 
exchanger in the hydrogen cycle demineralization equivalent to 
approximately 10% calcium removal with only slight changes 
in sensory evaluation was obtained whereas only slight flavor 


use of 


Sulfoni 


Strongly acidic 


Amberlite Amberlite 


IRA-400 | IR-45 
Anion 


Amberlite Amberlite 


R-120 IR-4B 


Anion Anion 


ation 


Modified amine Modified amine Modified amine 


Weakly Strongly basic Weakly basi 


basi 


changes were produced by removal of approximately 20% cal 
cium using both forms of the resin in series. 

Theoretically, it appeared that further calcium removal with 
out an appreciably lowered sensory score could have been accom 
plished through the use of a cation exchanger in the hydrogen 


TABLE 2 


Effects of various cationic batch exchange treatments 
of fluid whole milk on extent of calcium 
removal and milk panel rating 


pH 
% Calcium 
\fter After removed 
IR-100-Na 


tial | TR-100-H 


After 
1R.100-H 
6.4 


6.0 


' Using a 9-point rating scale where 9 is excellent ; 


exchanger ) 


cycle followed by an acid adsorbing resin (anionic 
the 


however, in practice, this was not possible due to 
ethciency of the latter in milk as seen below. 

Use of cationic and anionic exchange resins by the batch 
technique. Homogenized whole milk was stirred with IR-100 
H, separated by decantation and filtered through cheese clot! 
and aliquots were then stirred with the anionic resins IR-4B or 
IRA-400 until the pH remained constant and the milks wer 


low 


again separated 
As seen in Table 3, neither of the 
employed in large amounts, removed the acidity resulting from 


anionic resins, althoug! 


cationic exchange 


TABLE 3 


Effect of batchwise use of cationic and anionic resins in series 
on pH and extent of calcium removal from fluid milk 


Total 
pH calcium 
removed 


IR-100-H IRA-400 (%) 


Initial 


6.5 6.1 
6.5 6.1 6.1 


12 


Phosphate buffered and unbuffered acidic solutions (HCI 
containing either calcium chloride or casein or a mixture of the 
two were batch-treated with the acid adsorbing resin, [R-48 
The concentration of calcium, casein, and phosphorus of buffered 
solutions approximated their concentration in fluid milk. Cal 
cium chloride alone did not affect the ability of IR-4B to adsorb 
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acid. Both the buffer (KH,PO, + NasHPO,) and casein con 
siderably increased the weight of resin required to effect a pH 
change. In the presence of casein and/or buffer the activity of 
IR-4B was so reduced as to be negligible even though large 


amounts of resin were used 


Use of cationic and anionic exchange resins by the mixed- 
bed column technique. A recent exchange technique involving 
an intimate mixture of an anion and cation exchanger appeared 
to offer advantages, cited earlier, over the two cycle systems 

The general mixed-bed procedure used in this study 1s 
described in some detail 

The ion exchange column consisted of a Pyrex glass tube 48 
inches long and 1.5 inches in diameter having a drawn tip at one 


end The column was charged as shown in Figure 2 with a 
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Figure 2. Ion exchange column. 


i ef 


mixture of equal volumes of Amberlites IR-45 and IR¢ 50 
Glass wool was placed at the bottom of the exchange column 
to form a mat approximately one inch in depth. Above this, 


glass beads of approximately mm, diameter were placed to a 


A lot of Amberlite IR-45 was found to impart a marked 
toluene-like odor and foreign flavor to milk treated with it 
This contamination was obviated by heating the resin in a 
forced-draft oven at 80 ¢ 

though suppli 1 an active form ready for use 


hould he 
enerant and to obtain resi amples of approximately uniform 


kwashed prior use to remove any excess re 


particle backwashing the resin is placed in either a tall 


evlinder or an exchange column and distilled or deionized water 
introduced upflow from the bottom of the column at a rate 


1s d 
sufficient to cause approxin itely a 50% bed expansion and the 
flow is continued until the finer mate rial has been washed up 


and out and the effluent water reaches a constant pH 
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inch. The column was charged with 600 ml. (wet 
volume) of a mixture of equal volumes * of “Amberlites” IR-45 
and IRC-50 in the following manner: the lower clamp was 


ce ptl ot ome 


closed and approximately 50 ml. of distilled water placed in the 
column; the mixing rod s placed in the column spiral, tip 
down, the mixed resins placed in the column in increments of 
upproximately 200 ml. with vertical agitation by the mixing rod 
to allow the resin to settle in a 
The mixing 


Che purpose of the water 
manner which avoided air pockets and channeling 
rod was removed and after the resin mixture had settled the 
vater was drained to a upproximately one inch above the 
resin. Glass wool to form a mat approximately one inch in 
depth was next inserted abx the resin bed and above the mat 
were placed glass beads to depth of one inch to anchor the 
mat. The reservoir was the I t tl yp by means of a 
rubber stopper 

Milk was passed downflow rough the column at the rate of 
10 ml. per minute. A column of milk above the resin bed was 
maintained at a height sufficient to permit a controlled rate of 
flow throughout the demineralization The temperature of the 
influent milk was 5-10° ¢ The effluent milk was collected in a 
flask held in an ice bath he first liter of effluent collected, 
containing displaced water f: he column, was discarded 

The treated milk of re d calcium content was combined 
and mixed with untreated il} o give milk of any desired 
calcium content 

After the resin-treated n had beet llected, hot tap 
water was passed rapidly downflow through the column until 
no turbidity was evident effluent. The resin bed was then 
transferred to a tall cylinder and backwashed. by introducing 


hot tap water upflow from the bottom of the column at a rate 


| 


which resulted in a separation of 2 it The water pres 
sure was increased causing the | Is -45 to rise and spill 
over into a collecting pan whil } or dense IRC-50 re 
mained The IR-45 wa nsferred to a cylinder and both 
resins thoroughly backwashed with hot tap water. Each of the 
resins was then transferred to an exchange-type column and 
regenerated downflow: IRC-50 using 6% HCl, IR-45 using 
6% NH.OH, both using one liter of regenerant per 300 ml 
(wet volume) of resin. Each resin was then washed downflow 
with deionized water until the pH of the effluent wash became 


constant 


EVALUATION OF MIXED-BED COLUMN METHOD 


Both whole and non-fat milk were treated by the 
mixed-bed column method described 

Non-fat milk of varying calcium content was tested 
yy the milk panel by a method which measured the de 
gree ol difference between treated samples and an 
untreated non-fat milk. Coded controls were evaluated 
with the coded treated sample For this test a 10 
point scale was used in which the control was arbitrarily 
asigned a value of 0. A numerical value of 0.5 to 3.5 
represented a slight degree of difference between treated 
sample and control, 3.5 to 6.5 a moderate difference and 
6.5 to 10 a difference varying from large to extreme. 


The degree of-difference data for several tests com 
piled and averaged are shown in Table 5 and are plotted 
in Figure 3. Approximately 30% of the calcium of skim 
milk may be removed by the mixed-bed method with 
but a slight difference between resin-treated samples and 


control 


vas found subseque mixture of 
and IRC-50 in the r 


in pH of the effluent 


t amount ot 
influent 


steel rod 60 inche in lengt! nd nm in diameter 
at one end a spir al tw ! nm jet was used to 


resins in the exchat 
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The principal flavor change reported for treated non 
Wateri 


ness appears to be the result of a physical change in the 


fat milk samples was increased “wateriness.”’ 


colloid as was evidenced by a marked decrease in optical 
density as extent of demineralization was increased as 
shown in Table 6 and Figure 4. [Essentially no loss in 
than 2%), a 6% loss in total 
solids, and a pH drop averaging 0.3 were observed with 


Kjeldahl nitrogen (les 


| 





7° 





= % J 


i 
BO 30 70 





PERCENT CALCIUM REMOVED 
Figure 3. Degree of difference between mixed-bed deminer 
alized non-fat milk and untreated control. 


amples demineralized to the extent of 90% calcium 
removal 

Whole milk of varying caleium content, prepared by 
the mixed bed procedure described, and coded un 
treated milks were tested by a 20-member milk panel 
the 9 point 


described 


using quality rating scale previously 
(Quality ratings for several evaluations of resin-treated 
whole milk are shown in Table 7. Average ratings are 
plotted in Figure 1. Demineralization of whole milk 
equivalent to 500 calcium removal may be accom 
plished with but a slight lowering in quality rating 


Percent losses of Kjeldahl nitrogen, ash, and fat for 
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—l_ 
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w may err; 
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Figure 4. Optical density of 1: 100 aqueous dilution of 
mixed-bed demineralized non-fat milk. 


effluent whole milks of varying calcium content shown 
in Table 8 are plotted in Figure 5. It is seen that with 
complete decalcification approximately 80% loss of ash 
had occurred but only 1% of the Kjeldahl nitrogen, and 
5% of the fat had been removed 

Using a mixture of IR-45 and IRC-50 in the ratio of 
1:1 the pH drop in effluent milks, including those com 











20 40 & f 
PERCENT CALCIUM REMOVE! 
Figure 5. Percent loss of various constituents in whole milk 


treated by the mixed-bed procedure as a function of the percent 
calcium removed. 


TABLE 5 
Degree of difference between mixed-bed demineralized non-fat milk and untreated control asing a 10-point rating scale 


» Caleium re ved 


Mean degree of differen 


Average mean differes 


( M 4 
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pletely decalcitied, did not exceed 0.3 The s¢ Tesins 
used subsequent to this work in a ratio of 3:2 have 


resulted in an effluent pH! lowering not exceeding 0.1 


for extensively decalcified milks 


TABLE 6 
Optical density of mixed-bed demineralized non-fat milk 


TABLE 7 


Quality ratings for mixed-bed demineralized whole milk and 
untreated control milk using a 9-point rating scale 


TABLE 8 


Percent loss of various constituents in whole milk treated by 
the mixed-bed procedure as a function of the 
percent calcium removed 


SUMMARY 


High temperature heat treatment of milk to mecrease 
its resistance to lipid oxidation 1s a commere ial practice 
in the manufacture of dry whole milk and other dairy 
products. Denaturation of serum proteins, thought by 
some to be responsible for a tactual defect of recon 
stituted dry milk, and decreased dispersibility of casein 
and therefore dry milk are often undesirable resultants 
of this treatment. [-vidence exists that partial removal 
of calcium from fluid milk increases protein resistance 
to heat induced changes 

Batch and column procedures for calcium removal 
employing synthetic cationic resinous exchangers singly, 
in series with anionic exchangers, and in intimate mix 
ture have been described 

Sensory evaluation and pH! change have been em 


ploved in comparing exchange methods. More calcium 
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may be removed trom milk with less change in sensory 
rating by the use of cationic and amtonic resins 1n inti 
mate mixture than by the use of the cationic resins 
with anionic exchangers. With 
but a comparatively slight change in sensory rating, 


either singly or im series 


upproximately 10% of the calcium may be removed 


from whole milk using the hydrogen form of the cationic 
exchanger, 20% using this form in series with the 
sodium form, 50% using a mixture of a cationic and 
wnionic resin and 30% from skim milk employing this 
nuxture Change in pu even with extensive calc1um 
removal, was slight when the mixed-bed procedure was 


empl ved 


ip Geppt W. F. Physical 

| chemical as} roduction, storage and utility 

iry milk product In Adva in Food Research, 

E. M. Mrak and vart, 3, 1951, Academic 
Press, Inc., New Yor h 


(;ARRETT, () | Appl ation ft ion exchange to the process 


ng of milk product V/ith Int. Dairy Congress, Sect 

Iifa, Subject la, 4, Stockholm (1949 

HRKE, C. W., AND ALM FE. | The action of mineral 

on-exchange re rtain milk constituents. Science 
110. 556 (1949 

1. A. Effect of heat on milk constituents. Can. Dairy 
e Cream J ( 4 (1951 /, Dory Sew, 35 
A21 (1952) 
H. S.. ano B \\ exchange as a means 
f improving the keeping quality of frozen homogenized 
mulk J. Daw 106 (1950) 

HartANp, H. A Ek, S. J \ND JenNess, R. The 
interrelationships o M ing treatments and oxidation 
reduction system affecting the keeping quality 
#t dry whole mill / } Si 35, 643 (1952) 

Hutton, J. 7 ANI ' on, D. \ \ tactual flavor 
lefect of dried mil I, Das 34, 488% (1951) 

JoserpHson, D. \ AND Ret s. The utilization of the 
mineral-ion exe 
milk. J. Dair 
uUNIN, R. lon exchang king. Chem., 44, 79 (1952) 
NI KR. AND M | l. lo rchange Kesins. 1950, 

hi Wil and 0 i P A ork N \ 

3 Brow ip Orive, H. E. Re 
tment of nt c Change treatment 
king. Chem., 25, 1297 (193 

L. F.. anp Asuwortn, | The keeping quality 

lubility and density of powdered whole milk in relation 


tabilizing evaporated 


corre Variatior I ‘ ulacturing process Il 
Nubility and det y. J. Dai 31, 935 (1948) 

Hop, F.C. (Ed / han Lheory and Applica 
i949. Acaden ! N york, N. Y 

H. H A, heat coagulation ot 

/, Dary S s (1922 

C. D., Wart RK. Haws 


KATHLE! | effect 


CLARK, J. G., 
heating omlk at 
(110 keeping ality of spray-dried 
milk. J. Dai earch, 19, 339 (1952) 
DASI H. | 


nees affecting the 


additional influ 
{i milk in frozen 
torage j 1 


istance of co 
mitainer Institute 
1 and members 


nd to members of 





Effect of Storage Temperatures on the Aging 
of Country-Stvle Hams 


pb 1. G. WOODROOEF # 


Station, Iv perin (, Georgia 


The effects of storage temperatures on the rate of ). The weight per ham averaged 13 pounds 13 oun 


aging of country-style hams are described, as deter- i4 ounces after smoking 

mined by measurement of typical physica!, chemical, Phe smoked hams were divi 
and sensory characteristics of aging. Aging was 0°, 68°, and 86° F. (—17.8", 0.6", 10°, 20°, and 30° ¢ 
found to be a function of storage time at temperatures al Xaminations wer 3, 
of 50°, 68 , and 86 F. but hams did not age properly and 12 months. Three 


at 33°, and at 0 there was no aging at all. and cach of the periodic examinations included 2 hams 
‘ S$ from 33 } from 50 4 trom 68 and 3 from 8&6 Dur 


led into 5 lots for storage 


rmiacke vhen stored and = after 


hams were exammed betore st 


tre 


ing the 12 months’ storage period, temperatures were matta 
\Ithough considerable imformation has been reported . , 
within 2° F. (1.1° C.) of the levels indicated; relative humidi 


on the chemistry, bacteriology, and technology of curing sles averaned 65% with maximum deviations of 5% 


and smoking, relatively little is available on the aging of Examinations of the hams were carried out by 4 operator 
country-style hams, especially at below-ambient storage in order to handle the samples rapidly enough to minimiz 


- res caus s oO ] . « to ‘ 
teniperatures Miller and Ziegler (7) recommended chang aused by exposure of the cut surfaces to the atm 


holdir ¢] ' . | ' setiseateie £0? & phere ach ham was cut just above and parallel to tl 
) ’ . Vip “ 7 ‘ aw ny ‘ 

— bal - le — , | P —_ bone and a l inch slice removed for determinations or ce 
(4.4°C.) for 30 days after cure to permit adequate resistance to shear. A second slice, 34 inch thick, was 


penetration of salt into the center, and Hunt ef al. (6) determming moisture, salt, and rancidity The remaming 


used a 2-weeks “air cure” for the same purpose, but in tion up to the stifle joint was cut into inch slices for set 
evaluations of raw and broiled ham 
both instances the hams were aged at room temperature 56 7 . rotted ; 
; rR Four l-inch cubes were cut from the first slice. Cube 1 
vestio rs Ss . 4 ‘ , 
or above. These investigators, and Supplee ane rougn from the center of the semimembranosus muscle (3), cubs 


ton (/0), demonstrated that characteristic changes ac from the semitendinosus, cube 3 from the biceps femori 
companying the aging of hams include yellowing and cube 4 from the rectus femoris and vastus lateralis area (s 
hydrolysis of the fat, mereases in total and amuno soluble lable 4). Color was determined on cube 1 by comparison 
Lovibond Tintometer standards in blue, yellow, and red. SI 
nitrogen as well as in total acidity and red color im the 

resistance was measured on each of the 4 cubes with an in 


lean, and uniformly decreasing rates of moisture loss ment similar to the dynamometer described for such mea 
ments by Black, Warner, and Wilson (4 
} 


The second slice was separated into external fat, internal 


and concentration of salt 
With the growth during the last 2 decades of hone 


and community facilities for refrigerated storage, the 


and lean. Raneidity values were determined on the fat samples 
is peroxide tumbers by the method of Stansby (9) and percent 
practice of holding country-style hams under retrigera foc fatty acids ty the etheed af ADCS 11 way Bt 


tion until used has become relatively common This ts ground 3 times in a Universal Food Chopper with 
particularly true in the southeastern area where ran blade, and moisture and salt were determined by 
oven method and the Volhardt method respectively 
mended by AOAC ‘ 

sporlage resulting from inadequate curing, are real lhe 


cidity, mold, and insect damage, as well as danger oft 


amples r sensory evaluation were scored on @ 
problems because of generally high atmospheric tem wocarance, color, and aroma ia the raw state, and wer 
peratures and hunacdite Phe study reported in th pan broiled for scoring on appearance, color, aroma, tex 
paper Was conducted in an effort to establish compara ind flavor. Each quality was scored on a 5-point scak 
tive rates of ham aging between refrigeration tempera S mdicating an optimum amount of the characteristic under 
ideration, 2 or 1 a slight or pronounced lack of the d 
tures and temperatures ato above common storage quality, and 4 or 5 a slight or pronounced excess. The scor 
levels panel was composed of 30 judges chosen from a group of 4 
EXPERIMENTAL PROCEDURES members who had been screened to determine individual prefer 
ence tor very mild, moderate, or pronounced aging in country 
Phe 67 hams used in the study were selected tor unitormity ot tyle hams. Ten members from each preference level were used 
ize and weight as they were cut from chilled carcasses im a im order to obtain the balanced viewpoint necessary for inter 
commercial packing house The hogs from which they were pretation of comparative scores for hams with widely varying 
obtained had been received im 1 lot, from 1 farm, and were degrees of aging 
laughtered on the same day. The hams were cured 41 days at 
9” I (3.9° ©.) with 2 applications of standard 8-2-2 dry RESULTS AND DISCUSSION 
curing mixture (8 pounds salt, 2 pounds sugar, 2 ounces sodium Weight losses and reduction in moisture content 
mitrate) totalling | ounces per pound of meat, and smoked 22 


‘ < | TT . se ‘ . ’ 
Seen welts hicherw enuiect eeneiee at SMN?.227°R (409 of lean. = Loss of weight was caused largely by reduc 


tion of moisture content, but there was some fat 
*R. D. Haynes of the Tennessee Valley Authority, currently (amount not determined) in the drippings from hams 
with Monsanto Chemical Company, assisted in planning the stored at OS° and 86° F \s shown in Table 1. loss of 


work and curing the hams; Ethyl Shelor and Sara Siewer 

. : diy = a= aewere moisture and reduction in weight were generally pre 
prepared the ham slices for sensory evaluation - 

"Published as Georgia Experiment Station Journal Series 


No. 247 


portional to storage time and temperature. Losses were 
negligible at O°, and there was little difference in losses 
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at 33° and 50° F. 
temperature, occurred during the first 3 months, with 


From 10-15% loss, depending on 


additional losses of 5-6% during the second period and 
4-5% during the last 2 periods 
g I 


TABLE 1 
Weight losses of stored hams and moisture content 
of the center lean 
Temperature Time in storage 


k months 6 months 9 months 12 months 


Wetght losses 


‘ 
‘ 
0.5 
16.7 
18,2 
2 4 
34 
hefore storage 


65.7 


The score panel generally considered the hams dry 
when moisture fell below 50%, and all except those 
preferring a pronounced age marked them objectionably 
dry and hard at moisture levels below 45%. Scores on 
appearance were also correlated with weight losses, as 
shrinkage became quite noticeable when it exceeded 


20% (see Figure 1). 


Figure 1. Two of the 67 hams used in the aging study, after 
storage for 9 months. The ham stored at 50 F., moderately 
aged, is lighter in color, less shrunken, and has less surface salt 
than the ham with pronounced age from 86 F. storage. 


\s shown later, aging at 33° for 12 months was about 


comparable to 68° for 3 months, and 50° for 12 months 


was comparable to 86° for 3 months. In both instances 
the higher temperatures resulted in about 6% less 
weight loss for comparable degrees of aging. This is in 
line with the results reported by Hunt (6), who found 
5% less weight loss from hams aged 12 weeks at 108° F 
(42.2° C.) than from hams of comparable age which had 
been stored 12 months at room temperature 

Salt content and the salt: moisture ratio. The salt 
content of the center lean increased in proportion to 


temperature up through 68° F., and in proportion to 
storage time through the sixth to ninth month. These 
increases were due in large measure to continued pene 
tration or solution of salt into the high-moisture center 
tissues, but the slight additional increases at 86° F. or 
after the sixth to ninth month, as shown in Table 2, 


TABLE 2 
Salt content and salt: moisture ratio in the 
center lean of stored hams 


2 months 


were largely due to concentration of salt through loss 


of moisture. This point of shift in the predominant 
mode of concentration represented complete salt equali 
zation trom penetration ol the curing ingredients. 

Che panel scores indicated that a salt concentration of 
approximately 7% in the lean, or a salt: moisture ratio 
around .130, suited the taste of most of the judges 
Some of those who preferred very mild hams scored salt 
best at around 5-6%, and several of the group liking 
pronounced age did not object to concentrations up to 
9%. As the rate of aging at 33° and 50° was less than 
the rate of concentration of salt through moisture loss, 
the best hams were obtained with the shorter periods of 
storage at OS” or &6 (growth of mold at relative hu 
midities of 70% and above prevented increasing the 
humidity to decrease concentration of salt by moisture 
loss. The only method which appears practical would 
be the use of less salt in curing hams which are not to 
be subjected to ambient temperatures; this procedure 
would resemble the methods currently in use for the 
production of the “packing house” type of ham, con 
sumed without aging, as discussed by Fields and Dun 
ker (5) 

Color. Jhe color of the fat was recorded only in 
terms of score panel ratings as becoming progressively 
yellow with increasing time and temperature of storage. 
The lean exhibited the same trend for red, and the 
ratings by the score panel were closely correlated with 
the values for red color determined by comparison with 
Lovibond standards, as given in Table 3 

In hams held at temperatures above freezing, red 
accounted for 60-65% of total color units, whereas blue 
and yellow amounted to 15-20% each. ‘The latter, as 
background colors, appeared as blue-gray in the hams 
before storage and in hams stored at O° and 33°. With 
aging at the higher temperatures, the blue-gray color 
was masked by increases in red, resulting in slight brown 
12 


to purple shades underlying the red in the 9 and 12 


month hams at 68° and 86” | 





1 FOOD TECHNOLOGY, MAY, 1954 


Shear resistance. \ ariations in shear resistance were There was no increase in shear resistance in hams 
rather large among replicate hams and among different stored at 0°. Increases at temperatures above freezing 
muscle locations in the individual ham slices. Evaluation were proportional to time in storage, with a slight trend 
of the results by analysis of variance (8), however, towards increased toughness at the higher temperatures 
during the last 6 months of the storage year. The 
muscles at different positions in the cross section als 


TABLE 3 . i | 
increased uniformly in shear resistance, with the excep 


Blue (B), yellow (Y), and red (R) color of the , aadig 
center lean of stored hams ' tion of the semimembranosus (cube 1). This muscle, 


lying along the exposed cut face of the ham, was rather 
adversely affected by drying. Whereas the average 
increases in shear resistance at the temperatures above 


Temperature, F 


Color ; 50 68 
component 


Months nit pe — —— Le freezing were 13.0 Ibs. in cube 2, 17.1 Ibs. in cube 3 
and 17.0 Ibs. in cube 4 during the 12 months in storage, 

cube 1 increased 39.1 Ibs. in the same period 
Ratings on texture by the score panel generally fol 


‘ 
, 


! 
1 
6 


lowed trends in shear resistance, with the exception that 
those judges preferring hams with pronounced ag: 
apparently expected a very firm, dry texture, and hence 
did not rate the aged hams as being tough 
Peroxide and free fatty acid values. |The outside fat 
of the hams had a very slight odor of rancidity, almost 
completely masked by the smoke odor, when placed in 
' Readings before storage averages 0.5 ¥, : storage, but sensory rancidity was not observed by the 
score panel until the sixth month at the two higher tem 
peratures and the ninth to twelfth month at refrigeration 


showed the trends for increase in shear resistance with 
temperatures. As seen in Table 5, peroxfde values were 


increases in storage time and temperature to be statisti 
Mean values for the effects of these high and somewhat erratic at the sixth and ninth 


cally significant 
months, with lower values at the twelfth month. This 


factors, and of the muscle positions tested, on resistance 


to shearing are given in Table 4 was considered characteristic for ham fat as the indu 


TABLE 4 
Shear resistance of one-inch cubes from the center lean of stored hams 


Average shear resistance 


Time 
Pemperature Location in ham slice 


Cube 2 Cube 3 Cube 4 


Months 
the 
91 
3.4 


; 


l 
Hefore storage 7 
1 


Storage average 


TABLE 5 
Peroxide numbers and free fatty acids of the external and internal fat of stored hams 


Time in storage 
Temperature months 6 months 9 months 12 months 
External Internal External Internal External Internal External Internal 
Peroxide numbers 


me 


16 


4 
63.9 
19.1 


Free fatty acids 


€ 
‘ 


0.06 O12 7 

oul 0.58 f 1.78 75 88 

0.16 1.08 Ma 4 1.2 +60 

7 0.10 1.69 136 6.91 7.68 
4.61 0.58 4.71 1.63 8.52 » RO 9 27 


' Values before storage were: for peroxides, 14.8 me (milli-equivalents) of ©, per kilogram of external fat per kilogram of internal fat 


free fatty acids the values were 4% and 0.08%, respectively 





AGING OF COUNTRY-S1 


the period of sensory ran 
\nalysis 


tion period proceeded into 
cidity, especially at refrigeration temperatures 
of variance indicated questionable significance for the 
overall effects of the 5 temperatures in accelerating the 
formation of peroxides, but the effects of storage time 
and the interaction of temperatures with storage time 
were quite significant in this respect. 

Increases in the free fatty acid content of the fat were 
Both free fatty 
acids and peroxides were uniformly lower in the internal 
fat, and the 
had greater protection from oxygen, bacteria, and othet 


proportional to time and temperature 
values were less erratic, as the internal fat 
factors which influenced the development of rancidity 
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MONTHS 1N STORAGE 


Comparative rates of aging of hams stored at 0 , 


Figure 2. 
, and 86 F., by sensory panel ratings 


33°, 3, @ 


Hams stored at 86° F. were considered typical of mild 
aging at 3 months, moderate aging at 6 months, and 
pronounced aging at 9 months. All but 2 of the panel 
members thought the hams were too “old” at 12 months 
Hams stored at 68° F. aged less rapidly, reaching opti 
mum pronounced age at 12 months. While those stored 
at 50° F. had not reached typical pronounced-age flavor 
in 12 months, there were no indications of slowing up 
of the aging process nor of development of foreign of 
Hat flavors 

It seemed doubtful that hams stored at 33° F 
have attained full age had the storage period been 
lhe hams began to turn gray in color and to 


would 


extended 

lose flavor between the sixth and ninth months, at 
which time the degree of aging was still considered 
Hams stored at O° Ik 


from 


under that of a typical mild age 
remained “fresh” until about the ninth month; 
then they also began to turn gray in color and quite 


bland in flavor, except for the taste of salt 


Phe comparison 
was of interest in 
paralle led those at 
characteristics studied 


higher-temperature hams in 


flavor. Hunt and his as 
tion of the proportionat 
tape ©€.) Phe results 
indicate that there may al 


and 33° | 


between 50 


ociates 
ax 


obtained in the 


19 


at 33° and 50° F 
hams at 50 closely 

physical and chemical 
definitely resembled the 
the development of aged 
noted an accelera 
above 100° F 


present study 


ing rate 


be a point of deceleration 
pre hably close to 33 


SUMMARY 
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8°, 0.6 10°, 20°, and 
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Changes in 
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Effect of Added Calcium Chloride and Sodium Hexametaphosphate 
(Calgon) on the Pectin Content and Serum Viscosity of 
Tomato Puree (Pulp)* 


GORDON L 


PETERS, H. D. BROWN, W. A. GOULD, ann REES B. DAVIS 


The Ohio State Agricultural Experiment Station, Wooster, Ohio 


( Manuscript received September 19, 1953) 


A study was made to determine the effect of added 
sodium hexametaphosphate (Calgon) and calcium 
chloride on the relative viscosity and pectin content 
of tomato puree prepared by the hot and cold break 
processes. Tomato puree of known raw product qual- 
ity was manufactured by the conventional hot and cold 
break processes and by the addition of 0.25% Calgon 
(by weight) to the tomato macerate prior to extrac- 
tion by the hot and cold break methods. The various 
pectic constituents and the relative viscosity (Ostwald- 
Fenske Viscosimeter) of the tomato serums were de- 
termined on all lots of the manufactured puree. In 
order to determine the effect of the addition of calcium 
on the relative viscosity of the serum, carefully con- 
trolled increments of calcium chloride were added to 
the clear filterable tomato serum that contained the 
low methoxyl pectinic acids extracted from the insolu- 
ble solids of the puree. 

Hot break purees and hot break Calgon purees con- 
tained significantly more total pectic substances than 
purees prepared by the cold break process. 

Hot break purees exhibited relative viscosities 
greater than hot break Calgon, cold break and cold 
break Calgon purees. All lots of the conventionally 
processed purees (hot break method) showed a marked 
decrease in serum viscosity with increased increments 
of added calcium from 0 to 300 p.p.m. The relative 
viscosities of hot break Ca!gon purees increased with 
increased additions of calcium; maximum serum vis- 
cosity values for hot break Calgon purees were ob- 
tained for samples receiving 250 p.p.m. added calcium. 


The necessity for the inactivation of pectic enzymes 
has been the one factor most responsible for the intro- 
duction of the hot break method of processing tomato 
juice, puree, and paste (/7, 1/2, 14). Kertesz and Loconti 
found (6) that a product of more pleasing consistency 
and one that does not settle out can be produced by the 
hot breaking of tomatoes for juice manufacture. This 
increase in acceptability is due to the increase in total 
pectic substances. MecColloch and Kertesz (9) describe 
the hot break process as one where the tomatoes are 
macerated at a temperature in excess of 180° F. 
(82° ©.) ; and cold break to be any process where the 
tomatoes are macerated at a temperature less than 
180° F 

Underwood (/3) after conducting extensive studies 
regarding the consistency and overall quality of com- 
mercial tomato paste prepared by 12 different California 
processors, reported that the consistency of tomato 
paste varied widely at the same soluble and total solids 
contents 

MecColloch, Keller, and Beavens (&) conducted in- 
vestigations to determine the location of the pectic 


* Presented at the Thirteenth Annual Meeting of the IFT, 
Boston, Massachusetts, June 22, 1953 


enzymes in two commercial varieties of tomato fruit 
Phese investigators found up to 70% of the enzymatic 
activity of Pearson and San Marzano tomatoes was 
located in the skin and outer portion of the fruit. They 
pre-supposed that due to the rapidity of enzymic activity 
even the most efficient hot break processes were unable 
to retain the bulk of the pectic substances found in the 
whole fruit (77) and that possibly a steam or hot water 
scald of the whole fruit prior to maceration and pre 
heating would reduce enzymic hydrolysis sufficiently 
to increase the retention of pectic substances consider 
ably. The results of these investigations indicate that 
approximately 55% more natural pectic substances may 
be retained by steam scalding tomato fruit prior to 
maceration and preheating for paste manufacture 

In recent years, due to the increased importance 
placed on retention of natural pectic substances, the use 
of polyphosphates during fruit extraction has been con 
sidered. For years manufacturers have noted the detri 
mental effect of hard water in the commercial processing 
of many vegetables and in the commercial extraction of 
pectin (3). It has been proposed that jelly making could 
be aided by using polyphosphates during the extraction 
of fruit products for jelly manufacture (7). These in 
vestigators (J) reported approximately 80% mor 
pectin extracted from blackberries through the use of 
polyphosphates 

Baker and Gilligan (2) state that due to the calcium 
sequestering ability of polyphosphates, greater quanti 
ties of pectin can be extracted from tomato macerates if 
small amounts of polyphosphates are added prior to 
extraction. These authors report increased serum vis 
cosities of tomato juice extracted with polyphosphates 
in amounts up to 1.0%. They also found the greater the 
hydrogen ion concentration, the more pectin that could 
be extracted with polyphosphate treatment. Baker and 
Gilligan (2) conclude their studies by stating that in 
tomato products where a thick viscous consistency is 
desirable, the use of polyphosphates will cause the 
extraction of about twice as much pectin as in their 
absence 


EXPERIMENTAL 


During the 1952 growing season, Rutgers variety tomatoes 
were grown at the Ohio State University Horticultural farm at 
Columbus, Ohio. The ripe tomatoes were harvested weekly 
starting August 2Ilst and continuing through the first week of 
October 

Processing. The raw tomatoes used in the preparation of 
experimental lots of puree were graded by a U. S. Department 
of Agriculture raw products inspector; they were composed of a 
known maturity classification of 50% U.S. No. I's and 50% 
U.S. No. 2’s as determined by color. The U. S. No. 1 tomatoes 
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more total pectic substances than the purees prepared by 
the cold break methods. The difference that was found 
to exist between hot break samples (0.2461 g. calcium 
pectate/100 g.) and hot break Calgon samples (0.2941 g 
calcium pectate/100 g.) is statistically significant at the 
1% level. It is to be noted when considering the con 
ventionally processed hot break samples, the low 
methoxyl pectins (oxalate-soluble fraction) make up the 
bulk of the soluble pectic substances. Due to the calcium 
sequestering action of Calgon, the pectinic acids that 
are water insoluble in the presence of calcium, became 
water solt.le in the presence of Calgon ; thus the water- 
soluble fraction of the hot break Calgon purees con 
tained 95% of the soluble pectic substances 
Close inspection of Figure 1 shows only 10% more 
total pectic substances were found in the cold break 
Calgon sample (0.0942 g. calcium pectate/100 g.) when 
compared with the conventional cold break purees 
(0.0857 g. calcium pectate/100 g.). This difference be 
comes insignificant when compared with hot break and 
hot break Calgon samples which on an average contained 
185% and 240% more total pectic substances respec- 
tively than the samples prepared by the cold break 
method 
lable 1 shows the variation in methoxyl content, as 

determined by saponification, of the various solubility 
fractions of tomato puree prepared by different methods 
of process 

TABLE 1 
Methoxyl content of various solubilicy fractions of tomato puree 

as determined by saponification 
Percent methoxy! on a calcium pectate basis 

Water Oxalate Acid 

soluble soluble soluble 

fraction fraction fraction 


’ 1.88 


Cold break (a) 451 
Cold break Calgon 6 4.07 
Hot break m1 198 5.18 
Hot break Calgon RN (a) 5.44 


5.71 


' Insufficient amount of pectic substances in these fractions to permit 


sccurate methoxy! determinations 


Che average value obtained for the water soluble frac 
tion of the hot break Calgon samples (5.88%) is con- 
siderably lower than the average value obtained for the 
corresponding hot break samples and can be explained 
by the presence of the low methoxyl pectins in the water 
soluble fraction of the Calgon treated samples due to the 
calcium sequestering action of sodium hexametaphos- 
phate 

Figure 2 is presented to show the effect of added 
increments of calcium on the serum viscosity of the clear 
filterable serum of tomato puree. The curves presented 
in Figure 2 are lines of “best fit” and clearly illustrate 
the effect of added ionic calcium on the relative viscosity 
of pectinate dispersions. No significant effect was re 
corded for the cold break and cold break Calgon samples 
undoubtedly due to relatively low pectic substance con- 
tent of these samples. When considering the conven 
tional hot break samples, added increments of calcium 
brought about slight increases in relative viscosity, fol 
lowed by marked decreases at the more concentrated 
calcium levels. The hot break Calgon samples exhibited 
marked increases in relative viscosity at 200 and 250 


p.p.m. calcium; maximum serum viscosities for hot 
break Calgon samples were obtained for puree serums 
receiving 250 p.p.m. added calcium. 


—— COLO BREAK 
—-= COLD BREAK CALGON 
——- HOT BREAK CALGON 


—-- HOT BREAK 
y ae 


Ca 


> 





Relative Viscosity at 25°C. 
i) 








Added Calcium in ppm. 


Figure 2. Effect of process and added increments of calcium 
on serum viscosity of tomato puree (from raw stock consisting 
of 50% No. 1’s and 50% No. 2’s). 


SUMMARY AND CONCLUSIONS 

Purees prepared by the hot break Calgon process con 
tained significantly more total pectic substances (23% 
more than comparable hot break samples) than purees 
prepared by the conventional methods of processing 
However, the Calgon treated lots exhibited serum vis 
cosities significantly lower than those obtained for the 
purees prepared by the conventional hot break process 

The addition of calcium to the clear filterable tomato 
serum of all samples of puree (hot break samples) pre 
pared from Rutgers variety tomatoes, resulted in start 
ling changes in relative viscosity . The purees prepared 
by the conventional hot break method (preheated to 
180° F.) showed a marked decrease in serum viscosity 
with increased increments of added calcium ; insignificant 
differences were observed for the cold break and cold 
break Calgon samples. The relative viscosities of the 
filterable serum of the hot break Calgon purees showed 
an increase of 98% over the 0 calcium treatment with 
250 p.p.m. added calcium. 

Since the Calgon treated lots exhibited increases and 
conventionally processed lots exhibited decreases in 
relative viscosity with added increments of calcium, the 


importance of the relationship of low methoxyl pectin 


to calcium content as it influences serum viscosity of 
tomato puree becomes evident. The calcium chelating 
effect displayed by Calgon coupled with the fact that the 
pectins of purees analyzed were found to be predomi 
nately low methoxyl, helps to account for the discrepan 
cies found when comparing pectin content and serum 
viscosity for purees prepared by the hot break and hot 
break Calgon processes. 
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Carbohydrate Changes During Storage and Cooking 
of Sweet Potatoes 
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The effect of original sugar content upon cooked 
sweet potatoes after storage is described. Starch-sugar 
changes are followed through the cooking process to 
determine the influence of various methods of precook- 
ing and cooking upon total sugar content. Methods of 
evaluating the cooking properties of present varieties 
of sweet potatoes are described. Baking is shown to 
be the most important factor influencing the final qual- 
ity of the sweet potato and is recommended as a per- 
formance factor to consider in sweet potato breeding 
programs. 


rhe sweet potato (/pomoea batatas) ranks high in 
commercial value and importance as a vegetable crop in 
the United States. Since the sweet potato is a warm 
season crop, it must be grown in a relatively short period 
during the year, and if this vegetable is to remain on the 
table for the entire year, it must be stored under ideal 
conditions or preserved in some way. Much work has 
been done on determining storage temperatures best 
adapted to the storage of different sweet potato varieties 

4,7,9) 

Varieties differ in starch-sugar changes during stor 
age at different temperatures, but generally low tem 
peratures cause an accumulation of sucrose in fresh 
potatoes. Temperatures below 55° F. cause a break 
down of the sweet potato during proloaged storage, the 
breakdown occurring more rapidly as the temperature is 
lowered toward freezing (9, 10) 

The table varieties of sweet potatoes grown in 
Louisiana vary in total sugar content at harvest time, 
depending upon the time of harvest and the growing 
conditions (74). One of the purposes of this study was 
to determine the effect this original sugar content had 
upon the cooked product after storage 

(Another purpose was to follow the starch-sugar 
changes through the cooking process to ascertain the 


effects of various methods of precooking and cooking 
upon the total sugar content in sweet potatoes 

Little is known of the variations in total sugars, starch, 
specific gravity, and total solids within a variety of 
sweet potatoes and how these components react to cook 
ing after storage. With these different factors in mind, 
the purpose of this study was to search for ways of 
evaluating and improving the cooking ability of our 
present varieties of sweet potatoes and to point out new 
factors to consider in a sweet potato breeding program. 


REVIEW OF LITERATURE 


Sweet potatoes apparently remain low in sugar content during 
the growing season. After harvest and storage at high tempera- 
tures the conversion of starch to sugar is rapid at first, but it 
slows down to an equilibrium state. Slower rates of conversion 
prevail at low temperatures and the equilibrium point is shifted 
so that a greater accumulation of sugars is possible. Evidently, 
hydrolysis of starch in the sweet potato results in the formation 
of reducing sugar, and sucrose is synthesized from the reducing 
sugar (7). Dextrose, levulose and sucrose are thought to be the 
principal sugars present in the fresh sweet potato (12) 

When sweet potatoes are stored at low temperatures, the re 
ducing sugar content decreases which seems to indicate that 
starch is converted to reducing sugars and then to sucrose. Also, 
total sugar content increases at 6 to 7° C. to a greater extent than 
at 12 to 30° C, (7 

In specific storage temperature tests by Hopkins and Phillips 
(9) both cured and uncured roots were stored at 50, 55, 60, 65, 
and 70° F, The sucrose content increased from 2.5% in freshly 
dug potatoes to 3.3% after curing, in the Triumph variety. In 
the uncured lots, sucrose content increased from the beginning 
of storage at 50 and 55° F., but at 60, 65, and 70° F. the increases 
reached a maximum at 12, 20, and 10 days respectively, then it 
began to decrease. As the temperature decreased, the maximum 
sugar content attained was higher and the decline was not so 
sharp during prolonged storage. The data obtained showed a 
wide difference in sugar accumulation in potatoes stored at 55 
and 60° I This is reflected in both cured and uncured lots, 
which indicates the existes 4 critical temperature as in the 
storage of Irish potatoes between 35 and 40° F 





224 FOOD TECHNOLOGY, MAY, 1954 


Experiments with the Porto Rican variety showed that when 
potatoes are exposed to 40° F. for one week internal breakdown 
usually occurs. Lower temperatures, down to 30° F., gave simi- 
lar results (10) 

Changes in the amounts of sucrose in sweet potatoes are 
sometimes taken as a measure of the rate of starch degradation 
at different temperatures (9). Judging by the pattern of change 
during curing starch quality is apparently modified by changes in 
the starch granule diameter, density, water holding capacity, and 
substances absorbed within the granule (2). The rate of gela- 
tinization of starch was found to be governed by the diameter of 
the granule and its density. Indirectly, the gelatinization rate 
was atfected by the water holding capacity, amount of organic 
substances present, and the alkali lability (2) 

There is a transformation of starch to dextrin and sucrose 
during the storage of sweet potatoes (4). Some of the starch 
splits to form maltose during the cooking process (4, 5) 

Ihe ratio of starch to moisture largely determines the con- 
sistency of the sweet potato. The chief factor causing the dif 
ference in sweetness of cooked sweet potatoes is the amount of 
sucrose formed in storage. Apparently, there is no change in 
sucrose content during cooking, but rather during curing and 
storage (4) 

Since maltose arises from the conversion of starch during 
cooking, this greatly affects the softness of the cooked product, 
although the degree of sweet potato softness is not proportional 
to the amount of maltose present (4). 

Sweet potatoes are reported to be rich in diastase which 
when present in very small quantities may convert practically 
all of the starch to reducing sugar during the cooking process 
(6) 

There is evidence that indicates that temperature alone has 
some effect on sugar conversion in sweet potato slurry. A por- 
tion of the sugar present may be « direct heat effect, since sugar 
is formed when slurry is added directly to boiling water. Nor 
mally, boiling temperatures are expected to inactivate protein 
aceous enzymes, although enzymes may have prepared a portion 
of the starch for auto-conversion to sugar before boiling (11) 

Work with Unit | Porto Rico variety in relation to specific 
gravity indicated that the higher the dry matter content the 
higher the specific gravity Also, the high-specific gravity 
potatoes showed a greater amount of darkening after baking (&) 

\ considerable amount of research has been carried out on 
the carbohydrate changes during storage with special emphasis 
on accumulation of sucrose at the lower temperature, but these 
changes have not been followed through the baking and cooking 
process Also, varietal differences during storage and cooking 
have not been noted, One factor that has been stressed in breed 
ing sweet potatoes for superior lines is the high total sugars 
found in the fresh roots at harvest. This point led the authors 
to investigate the value of a high sugar content at harvest and 
to attempt to evaluate the quality of some of the varieties by 
their carbohydrate changes during storage and baking 


EXPERIMENTAL PROCEDURES 


Ihe 2 lots of sweet potatoes for these tests were grown in 
North Louisiana and at Baton Rouge, Louisiana. They were 
harvested in October, 1952, and stored in common storage. After 
2 weeks of storage the 3 varicties listed in Table 1 were sampled 
and moved into a constant temperature storage room at 60° F. 

The fresh samples were analyzed, using 12 potatoes per sam 
ple. Four potatoes of each of these w ~ieties were baked in a 
350° F. oven for 75 minutes, cooled in open: air, peeled, and 
mashed for analyses 

lotal solids determinations consisted of weighing 10 g. samples 
into tin boxes and drying at 70° C. for 24 hours. Sugar con 
tents were measured by the colorimetric ferricyanide method for 
reducing sugars (1/3 Starch analyses were run by the direct 
acid hydrolysis method (/ 

Seedlings and varieties, listed in Table 2, were stored in 
common storage 6 weeks before analyses were made. After 2 
months of storage at 60° F. specific gravity determinations were 
made on the Unit | Porto Rico variety. A mixture of ethyl 
alcohol and water was adjusted to the various specific gravity 


values shown in Table 3 by  hydrometer at 60° F. The sweet 


potatoes that floated at the various specific gravity levels were 
designated as being at that level. Other analyses were made by 
the same procedure as on previous samples 

Processing of the treated samples shown in Table 4 was car 
ried ‘out in a laboratory-size pressure cooker. Potatoes in all 
treatments were peeled by paring and processed in No. 2 tin cans 
except those in the baked sample. 


DISCUSSION OF RESULTS 


Variety storage test. The total sugar contents at the 
time of harvest of the 3 varieties listed in Table 1 were 
not appreciably different. After curing Unit I Porto 


TABLE 1 


Changes in the sugar content of three varieties of sweet 
potatoes after curing and storing at 60° F. storage 

% | % 1% Non-| % 

Variety Total | Reducing | reducing} 

solids sugars | sugars | 


Total sugars 


Fresh Dry 
w wt 


October (At harvest) 
Unit I 
Goldrush 


Earlyport 


November Fresh 
(2 weeks after 
harvest) 

Unit I 

Goldrush 

Earlyport 

November — Cooked? 

Unit I 

Goldrush 

Earlyport 

January —Fresh (2 
months’ storage) 

Unit I 

Goldrush 

Earlyport 

January Cooked 

Unit I 

Goldrush 

Earlyport 

June —Fresh (7 
months’ storage) 

Unt I 1.72 

Goldrush 2 1.58 

Earlyport 1.39 

lune —Cooked 

Unit | Porto Rico | 14.44 

Goldrush 10.29 

Earlyport $5 } 10.59 


* Baked in oven for 75 mins. at 350 


Rico was higher than the other varieties in reducing 
sugar content in the fresh samples and remained that 
way throughout the storage period. However, both 
Goldrush and Earlyport accumulated more total sugars 
during the storage period than Unit | Porto Rico, which 
indicates varying responses to different temperature 
storage among the varieties. Goldrush accumulated 
more total sugars in storage than Earlyport and slightly 
more reducing sugars in the fresh samples, but in the 
cooked product Earlyport contained a higher percentage 
of reducing sugars than Goldrush in all instances. Unit 
| Porto Rico remained relatively low in total sugar 
content throughout the storage period, and apparently 
the slight gain was due to higher reducing sugars 
present; however, during the cooking process Unit | 
Porto Rico converted a great deal more starch to re 
ducing sugars than either of the other varieties. 

The higher starch content of Earlyport in the cooked 
samples possibly accounts for its having a firmer texture 
than either of the other varieties. Also, the low starch 





CHANGES IN SWEET POTATOES 


content of Goldrush cooked in June along with the lower 
total solids, which is typical of this variety, may be re- 
sponsible for its softness. These data point out new 
facts to consider in breeding a sweet potato for fresh 
shipment, canning, and storage 

Varietal differences. here are extreme differences 
in the carbohydrate contents of the different varieties of 
sweet potatoes grown in Louisiana. High moisture 
content appears to influence the accumulation of total 
sugars in storage, as indicated by the Heartogold 
variety. This is shown in Table 2. Although this variety 


TABLE 2 


A comparison of some of the varieties and seedlings as to 
baking ‘ quality by their sugar content after six weeks 
in common storage 


% Non % Total sugars ‘ 


‘ 
reducing Starch 
sugars Fresh Dry 


Unit I 32.91 | 7 7.11 51.99 
Goldrush 5 6 51.84 
Earlyport 85 $2.21 

12 04 51.70 
Heartogold 78 54.91 
Allgold r¢ 


Queen Mary 


53 5 


> 97 45.03 


! Potatoes | 


accumulated almost twice as much non-reducing sugars 
during storage as Unit I Porto Rico when cooked it 
contained much less total sugars on a fresh basis ; how- 
ever, on a dry weight basis this did not hold true. The 
percent total solids in the fresh potato apparently influ- 
ences the level of total sugar content attained during the 
cooking process since there is not a great deal of mois- 
ture loss during baking. These varieties of sweet 
potatoes lost from 2 to 5% during baking without 
wrapping. There appears to be no differences in total 
sugar content in any of the varieties when they are 
compared on a dry weight basis except in the Queen 
Mary variety. 

The Unit | Porto Rico variety converted a higher 
percentage of reducing sugars during baking than any 
of the other varieties. This could account for the smooth 
texture of this variety after baking. Also, the higher 
starch contents found in part of the varieties after baking 
may be responsible for their firmer texture, as pointed 
out by other authors working with freshly dug sweet 
potatoes (3) 

The samples shown in Table 2 were not analyzed in 
the fresh state because of the limited amount of the 
sample. Therefore, the non-reducing sugar contents are 
slightly higher than would be found in the fresh samples 
due to slight loss in moisture during baking, loss from 
heat, and experimental error. Other authors have also 
pointed out that there is little or ho change ‘in non- 
reducing sugars during cooking (4). 

Specific gravity differences within a variety. 


Specific gravity studies with the Unit I Porto Rico 
variety after 2 months of storage indicate that the higher 
the specific gravity the higher the total solids after 


baking, although the percent total solids varied some 
g £ | 

what in the fresh potatoes (Table 3). Since different 
potatoes had to be used for the fresh sample analyses this 


may account for the differences exhibited. It was 


IN STORAGE AND COOKING 


TABLE 3 


Analysis of various specific gravity levels in relation to 
total solids, sugars, and starch content of Unit I 
Porto Rico variety after 2 months of storage 


N 


raw 


cooked ' 


raw 


cooked 


raw 


cooked 


raw 


cooked 


raw 


cooked 


raw 


cooked 


raw 


cooked 


observed that the higher the specific gravity the higher 
the reducing sugars after baking. This is a significant 
factor in this study since it correlates very well with the 
amount of darkening in the samples on standing in the 
lhe total sugars, except for sample variability, 
seemed to follow this same pattern ; however, the percent 


Opn Tl alt 


total sugars in the fresh potatoes appeared to have little 
effect on the percent total sugars in the cooked product. 

here appeared to be only small differences in the 
reducing sugar content in the fresh samples. Also, the 
lower the specific gravity, the higher the starch content 
remained after baking. No flavor differences could be 
detected in the samples although the color varied due to 
darkening 

Effect of method of handling on the total sugar con- 
tent in canned sweet potatoes. Information has been 
distributed in the canning industry concerning pre 
heating and its effects on the increase of total sugars in 
processed sweet potatoe 17), This test was triplicated 
in an attempt to avoid error in samples and procedures, 
and the results were averaged and compiled on Table 4. 

I’xhausting was carried out in water in order to 
simulate the method used in canning syrup-pack sweet 
\fter treatment these samples were processed 


onfusion by addition of liquids. 


potatoes 
dry pac k to avoid any 
Note the loss of sugars in the pre-heating process. This 
loss is not recovered in the can, although where the 
potatoes are exhausted in a syrup-filled can the leached 
sugar remains in the product. Apparently, there was as 
much total sugars present in potatoes packed raw in the 
can as in any other treatment. In fact, on a dry weight 
basis, this sample was the highest in total sugar content. 
There was a slight loss of sugars in baking as shown on 
the dry weight basis 

\pparently pre-heating does not increase the total 
sugar content in canned sweet potatoes. It does speed 
up the peeling operation and makes it more uniform 
\lso, it seems to help in gelatinizing the starch during 
lye- or steam-peeling and results in a more transparent 
color of potatoes after peeling (3). It seems that a 


potato will convert a certain amount of sugar during 
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TABLE 4 
Effect of method of treatment and cooking upon the sugar conversion of the Porto Rican sweet potato 


Tre Process 


Heated unpeeled at 175° F. for 30 minutes 45 min. at 240 
Regular exhaust to 18 F. in water 45 min. at 240 
Same as No. 1 except 160° I 45 min. at 240 
4. Check, packed raw in cans 45 min. at 240 
Baked in oven 75 min. at ” F None 


the normal processing operation regardless of what 
method is employed 

Storage temperatures and sugar changes. In order 
to point out the variation in sugar content at different 
temperatures within a variety, Unit I Porto Rico was 
analyzed after seven months of storage at various stor 


age temperatures. The results, presented in Table 5, 


TABLE 5 


Differences in sugar content of Unit I Porto Rico variety 
after seven months of storage at various temperatures 
Non Total sugars 


reducing Fresh Dry 
ogaee wt wt 


Storage ‘ Reducing 
temperatures solids sugars 


Common storage 1.30 5.65 6.95 23.17 
Fk 7 1.30 11,05 12.35 45.61 
I 7 1.65 5.70 7.35 26.76 


' ' 1.58 §.52 7.10 25.23 


Common to 60 


' Moved from common to ¢ storage after two months 


show that the reducing sugars are lower at common 
and 50° F. storage than at 60° F. or common-to-60° F. 
storages. There was apparently no difference in total 
sugars in common, 60° F., or common-to-60° F. storages 
on a fresh weight basis, but a marked difference occurred 
in the 50° F. storage on both fresh and dry weight bases 
The common storage sample is somewhat lower in total 
sugars on a dry weight basis. There appears to be a 
critical temperature point between 50° F. and 60° F., as 
pointed out by other investigators (7, 9). 


SUMMARY 


The effects of variety, specific gravity, total solids, 
cooking, and storage temperature on carbohydrate 
changes in sweet potatoes were investigated. 

Baking was the most important factor influencing the 
final quality of the sweet potato. Although definite 
changes did occur during storage within a variety and 
hetween varieties the results after baking appeared to be 
the best criterion to use in selecting for quality. This 
is one important factor which is minimized in most sweet 
potato breeding programs 

The amount of sugar accumulated during storage was 
not an indication of what could be expected in the 
cooked product. Also, total solids directly influenced 
the total sugar content after cooking in most varieties. 
rhis points out the fact that in evaluating seedlings for 


possible new varieties, high total solids content and 
good cooking ability may well be the key to the origina- 
tion of better varieties 


The 60° F. storage temperature had its effect on 
carbohydrate changes in the varieties Unit I Porto Rico, 


Goldrush, and Earlyport. There was an increase in the 


Percent sugar 
in treatment 


Percent sugar 


Percent Percent sugar 
dry basis 


Total sugars 
dry matter in final product Total suga 


water 
1.83 9.6 14.66 
? 46 ; 15.11 
1.83 11.5 15.55 

17.06 


56.73 
17.90 51.64 


reducing sugar content in all varieties throughout the 
storage period. Also, an accumulation of total sugar 
content occurred, being markedly higher in Goldrush 
than the other varieties. 

Specific gravity variations within a variety are largely 
due to variations in sugar content. After baking the 
high specific gravity level samples contained the highest 
amounts of reducing sugars, total sugars, and one of the 
lowest amounts of starch 

Sweet potatoes packed raw in the cans and processed 
contained as much total sugars in the final product 
as those pre-heated in water or exhausted prior to 
processing 

There appears to be a lower reducing sugar content 
in the Unit I Porto Rico variety when stored at common 
or 50° F. storage than at 60° F. storage. Storage at 
50° F. resulted in the highest accumulation of total 
sugars on both the fresh and dry weight bases. 
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The effect of soil insecticides on vegetables grown 
on land thus treated was investigated. This study re- 
ports results of one year’s tests on the harvest from 
test plots treated with selected insecticides, applied 
in various amounts per acre. Taste tests and color 
comparisons were made. No characteristic off-flavor 
could be definitely ascribed to an insecticide but some 
indication of color changes appeared to be related to 
the soil treatments. 


The rapid increase in the use of chlorinated hydro- 
carbon insecticides for the control of soil-inhabiting in 
sects, such as wireworms, has been noted with some 
alarm by the vegetable processors of New York. Land 
previously treated with these insecticides is regarded by 
canners as having potential hazards, and at present they 
will not accept crops grown on such land. Knowledge 
of the absorption of pesticidal substances by vegetables 
grown in insecticide-treated soil or their effect on flavor 
and color is inadequate at this time. This paper reports 
the first year’s tests of methods of growing and process- 
ing vegetables on control plots and plots treated with 
chlorinated hydrocarbon insecticides, methods and re 
sults of taste tests, and color comparisons. 


GROWING AND PROCESSING 


An exploratory experiment was conducted in 1952 in order to 
obtain some basis for future investigation of the soil insecticide 
problem. Upland soil was treated with 4 insecticides: aldrin at 
4 and 8 pounds, chlordane at 5 and 10, dieldrin at 3 and 6, and 
DDT at 50 pounds per acre. Treatments were applied as sprays 
to the soil surface and then thoroughly mixed into the top 4-6 
inches by means of a spring-toothed harrow. Wettable powder 
formulations were used in all cases in order to eliminate any 
possible flavor effects that might be attributable to the solvents 
used in emulsifiable concentrates. Six canning crops—peas, snap 
beans, beets, carrots, squash, and tomatoes—which might nor- 
mally be grown in this area as succession crops were planted in 
the plots. Treatments were randomized from east to west and 
crops from south to north. Plots were 35’ x 50’. Samples were 
obtained by harvesting the whole plot with the exception of 
buffer areas between treatments. In the case of squash only one 
fruit per plant was sampled, or 3 per hill. The spinach samples 
were obtained from a replicated experiment conducted on muck 
land. Heptachlor applied at the rate of 3 and 6 pounds per acre 
was substituted for DDT. A ene-bushel sample of spinach was 
obtained from each replicate and the 4 bushels blended into a 
single sample 

Ihe harvested crops were processed into purees and packed 
in 4-oz. glass jars in the pilot plant of a commercial processor,” 
except tomatoes which were made into tomato juice in the 
Station pilot plant. Each pureed sample was made as a single 
batch in a steam-jacketed open kettle and precooked with a 
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steam injection pipe :mples were sieved, bottled, vacuum 
capped and cooked in retor The crops were processed as a 
water pack containing no additives or seasoning. Times and 
temperatures for the processing are given in Table 1. The 


TABLE 1 


Processing times and temperatures of vegetables 
grown on treated soil 


Cook 


Tremp 
F. 


Squasl 240 
Carrots 243 
Peas 243 
Reans a 243 
Spinach 

Beets 


tomatoes were processed in a continuous process line, beimg pre 
heated to 190° F., flash pasteurized at 250° F. for 0.7 minute, 
canned in No. 2 cans at 200° F. and held for 3 minutes before 
cooling. Fifty g. of NaCh were added to each No. 2 can of juice 
All samples were stored in the dark at 70° F. until used, Color 
evaluations on carrots and squash were made after 4 months’ 
torage, while flavor tests were conducted through a storage 
period of 2-6 months 


Sensory Flavor Tests 


The pureed vegetables, packed in 4-oz. glass jars prepared 
from vegetables grown on treated and untreated soils, were com 
pared in flavor tests to determine what effect, if any, these soil 
treatments had on the flavor 

After the publication of Technical Bulletin No. 284 (flavor 
evaluation procedures) by Hening (2), a taste testing room was 
set up for this work. A more recent brief description of methods 


and color 


used has been published 

The tasters used for this problem are on the staff from the 
Divisions of Food Science and Entomology. These persons are 
not selected tasters for a specific product but have had experience 
in evaluating the flavor of a number of products. Eleven to 24 
persons have been used in these tests. Usually 11 to 17 persons 
are used. If the results are only somewhat significant, the tests 
are repeated 

Che triangle test was a satisfactory means of com 
paring pureed vegetables from treated and untreated soils. In 
some cases if this test had not been used, the average scores of 
the tasters would have shown that there was no difference in 
the samples from the treated and untreated soils when there 
really was a significant difference. In some specific, cases the 
tasters paired the like samples with highly significant results 
showing that they could distinguish the samples from treated and 
untreated soils, but sometime he tasters preferred the flavor 
of the sample from the treated 

Ihe tasters for these tests 1 ore sheet with a 1-10 
r and 10 excellent. It is actually 
was not used. If the tasters can 


scale in which 1 ts extreme 
a 9-point scale since the 

match the like samples, tl core them the same and the odd 
sample higher or lower according to their preference. The per 
centage of correct selectiot I ded tor the various degrees ol 
significance was obtained from a graph presented by Gray, Stone 





Treatment in Number 
terms of pounds of 


per acre tasters 


Ihneldrin, 6 ths 


check 

54 
Dieldrin, 6 tbs ! heck 

6.3 

Dieldrin, 3 ths heck 

69 

Aldrin, 8 the 17 heck 

; 9 

Aldrin, 4 Ibe heck 

_ 

Aldrin, 4 lbs heck 

6.3 

Chiordane, 10 heck 

5.7 
chlordane 

5.7 
check 


se 


check 
6.3 


\ 
Dieldrin, 6 The 


aldrin 
6.5 

check 
6.5 

check 


6.6 


\idrin, 8 Ibe 


(Chlordane, | 


DDT Ibs 


check 
6.1 


Dhiekdirin, 6 lhe 


pil : ! check 
6.2 
Chlordane, 10 Ibs check 


Aldrin, 8 Ibe 


Chlordane, 10 the 


Aldrin, 8 tbe check 


check 
6.5 


check 
5.6 


DDT » Is 


Iheldrin, 6 the 


Dhieldrin, 6 Ibs 


Dhekirin, 6 Ibs 


Aldrin, & the 


Heptachlor, 6 Ibs 


Chlordane, 8 ths 


Chlordane, 10 Ihe 
Lnekirin, 6 Ibs 


Aldrin, 8 Ibe 


aldrin 
8.0 


Aldrin, 8 the 


chlordane 
a2 
check 


a2 


check 
8.3 


Chlordane, 10 Ibs 


Dielkirin, 6 tbs 


DDT, 50 tbs 
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Average scores 


triangle test 


check 
i] 
dieldrin 
5.4 
check 
64 
aldrin 
4.6 
aldrin 
l 
check 
6 
check 
check 


Dp 
5.1 


dieldrin 
6.1 
check 


5.8 
check 
6.4 


DDT 
64 


dieldrin 
6.0 
DD 

6.5 

check 
5.7 

aldrin 
5.4 


chlordan 
5.6 
aldrin 
5.6 
DDI 
5.8 
dieldrin 
5.8 


check 
5.0 
check 
4.8 
aldrin 
4.7 
check 
5.4 
check 
49 


chlordane 
7 
dieldrin 
6.9 
aldrin 


7) 


/ 


check 
7.7 

check 
8.3 


dieldrin 


5 
7.9 


DDT 
8.4 


1954 


TABLE 2 
Results of flavor evaluation of pureed vegetables grown on soil treated with various insecticides. Geneva, N. Y., 1952. 


Number of persons who 
paired like samples 
preterring 


Untreated Treated 


Pureed Squash 
dieldrin 
4.2 
dieldrin 
5.4 
dieldrin 
5.4 
aldrin 
4.8 
aldrin 
5.4 
aldrin 
4.7 
chlordane 
5.3 
chlordane 
5.4 
DDI 
5.6 
Pureed Carrots 

dieldrin 
5.7 
check 
6.6 


chlordane 
6.3 
check 


6.2 


Pureed Peas 


check 
6.4 


chlordane 


5.6 
aldrin 
5.4 
Pureed Beans 
chlordane 
6.0 


aldrin 


5.5 


Pureed Spinach 
dieldrin 
4.6 


dieldrin 
4.8 


check 
5.1 
heptachlor 
5.5 
chlordane 
5.0 


Pureed Beets 


check 
7.8 


Tomato Juice 
aldrin 
gO 


chlordane 
8.3 


Percent correct selections 
Correct needed for 
selections 


percent Highly 


Significant Significant 
gnifican 
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and Atkin (J number of correct selections needed 
for 3 levels of significance was plotted against the total number 
of tests. The t the x test 


in the manner employed by Bengtsson and each of the selections 


in which the 


results were sted tor significance by 
was treated as a separate test 

The pureed vegetables served 
petri dishes. The 3 labeled samples (1, 2, and 3) are placed in 
the booths ready for the tasters when they come in. The samples 
are scored in the middle of the forenoon and the middle of the 
The tasters were told that it triangle test 
comparing samples of the product grown on an untreated 
and on a soil treated with a pesticide. They were asked to match 
the like samples if they could and to note any off-flavor which 
might be attributed to the soil treatment. 

These results are presented since what has been accomplished 
thus far may be of interest to others working on similar tests and 
may open up the way f of which will 
helpful to all concerned to tests 


are at room temperature on 


afternoon was a 


soil 


an exchange ideas be 


It 


r 


is planned repeat these 
another season 


The 


appears to intensify some 


the particles of the pureed vegetables 
undesirable flavors which makes the 
flavor difficult for the taster. The pureed 
squash samples were probably most disliked of any of the sam 
ples since the flavor was strong and there was a tendency toward 
a bitter aftertaste 


As is shown in 


fine division of 


more 


comparisons 


soil treatment with chlorinated hydro 
highly signifi 


Table 1 


some instances resulted ir 


carbon insecticides in ) 
cant or significant effects and in other cases such an effect was 
not discernible. In the comparison of pureed squash samples, 
when the soil was treated with 6 Ibs. dieldrin per acre, 50% of 
the matched like samples with 53% required to give 
significant at the level, which would not entirely 
it of a suspected effect with 3-Ib. dieldrin 
treatment, the not significant at the 5% level. With 
a treatment of 8 Ibs. aldrin per acre, the results were similar 
to the results of the 6 lbs. dieldrin treatment but with 4 Ibs 
aldrin the tasters matched a sufficient number of samples to give 
test the same sam- 
ples, the results were highly significant. In comparing the pureed 
squash samples from untreated and chlordane treated soils, the 
tasters could distinguish between the samples with highly signifi 
of the 5-lb. chlordane treat 
more persons preferred the samples from the 
With 50 Ibs. DDT as the soil 
to show a significant difference 


tasters 
¢ 


results 5% 
clear However, a 
¢ 
/ 


results were 


significant results. In a second comparing 


cant results. However, in the « 
ment per 
treated than the 
treatment the 
between the samples 

In the first test with spinach, with dieldrin as the 


there 


ast 
acre, 
untreated soil 
tasters were unabl 
soil treat 


ment, appeared to be significant difference between the 
samples from the treated and untreated soils but in a second test 
the results were With the other soil treatrients 

aldrin, heptachlor, and chlordane—the unable to 
find a significant difference between the samples from the treated 
untreated The true 


results in 


not significant 
tasters were 
was for pureed beets and 
lable that the tasters 
and beans were unable to note 


soils 
lhe 


in tests with pureed carrots 


and Sane 


tomato juice 2 also show 


peas 


a significant difference between the samples 


Color Measurements 


The color of the 


measured by means of the 


pureed samples of squash and carrots was 
Hunter Color Difference Meter. The 
technique evolved for tomato juice small area 
illumination, the Plexiglas aperture, 
and the L used (4) 
Kitchen and Bathroom Standards developed by the U 
of Standards was used to standardize the at 
76.2, ar of 1.1, and br of 24.0 
Results of the measurements are presented in Table 3. These 
preliminary tests indicate that the treatments may have had an 
effect the of the pureed vegetables. As indicated by 
higher ax to br ratios, the carrot samples from treated plots were 
more orange than the control samples when treated with aldrin, 
Che squash samples from plots treated 


was applied; i.e., 
sample holder, the large 
The yellow tile from the set of 
~ 


scale were 
Sureau 


meter value of 


on color 


chlordane, and dieldrin 


INSE( 


rICIDE-TREATED SOILS 


TABLE 3 
Results of color measurements by the Hunter Color Difference 
Meter of pureed squash and carrots grown on soil treated with 
various insecticides. Geneva, N. Y., 1952 


Dield 
Dieldrin 
Aldrin Ibs 
Aldrin, 4 lbs 
Chlordane 
Chlordar 


DDT 


rit 


s 


lbs 
ibs 
Ibs 


€ 


more yellow than their control 


treatment in both cases had little 


materials were 
The DDI 
apparent effect on the color 
The differences in color noted in the squash and carrot purees 
to justify whether 
observed the 


the 


al 


with same 


(low bi. values ) 


to determine 
to 


research 
attributable 


would appear further 
the ettects 


treatments 


are actually soil 


SUMMARY 


In one season's (1952 


) tests the tasters were able in 
some instances to show a significant difference in flavor 
of pureed squash grown on untreated and insecticide 
treated soils the tests of the other vege- 


tables the tasters were unable to detect significant dif 


However, in 
ferences in flavor 

rhe taste tests showed that aldrin appeared to have 
a detrimental effect on the flavor of pureed squash sam 
ples from squash grown on aldrin-treated soil. With 
chlordane, the tasters could distinguish between the 
samples from untreated and treated soils but did not 
that the to the 
product. 

No characteristic off-flavor which could be definitely 


was established by the tasters. 


feel flavor difference was detrimental 


attributed to an insecticide 
Color measurements of the pureed squash and carrot 
have affected 


samples showed that soil treatments may 


their color. Carrots from treated plots were more orange 
than those from control plots. Squash from treated plots 
i those from control plots The 


to affect the color of 


were more yellow thar 


DDI did 


squash or carrots 


treatment not appear 
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The add-back process for commercial production of 
potato granules involves mixing freshly cooked potato 
with previously dried granules to obtain a friable mix- 
ture that is subsequently granulated and dried. With 
proper raw material, processing techniques, and equip- 
ment a product of high quality can be produced. 
Throughout the process mechanical damage to potato 
cells should be avoided in order to minimize release 
of free starch which causes pastiness in the reconsti- 
tuted product. Factors felt to be of potential impor- 
tance in relation to abrasion and impact damage in 
pneumatic driers used in the industry are indicated, 
and difficulties involved in determining the effects of 
these factors are outlined. Study of damage in the 
drying operation is complicated by the fact that dam- 
age occurring in each pass through the primary drying 
system is cumulative, since the granules are recycled 
repeatedly before being finish-dried and packed as 
product. 

Studies are under way on two experimental driers 
designed specifically for drying potato granules with 
minimum mechanical damage. One is an air-lift drier 
for use in primary drying and the other is a fluidized- 
bed drier for use in finish-drying operations. The 
fluidized-bed drier is suitable for drying potato gran- 
ules to moisture contents below the military specifica- 
tion requirement. Both driers are briefly described 
and results obtained in preliminary drying experiments 
are outlined. 


Potato granules (dehydrated, precooked potatoes in 
granular form) are produced by the add-back process 
for both the armed forces and the domestic market. The 
product has a high package density and produces mashed 
potatoes when mixed with hot liquid. In the add-back 
process previously dried potato granules, called “seed 
granules” or “seed,” are mixed with freshly mashed 
potatoes to obtain a friable mixture that is subsequently 
granulated and dried. Since the process has been de- 
scribed in considerable detail elsewhere (7, 2), only a 
brief description is warranted here. Basically, the 
process involves selection of high solids raw potatoes, 
washing and peeling, cooking in steam, mashing, mixing 
of mash and seed (in such proportions that the moisture 
content of the mixture is between 35 and 40% to pro- 
vide a mixture that granulates readily), holding the 
mixture for a period, mixing in a secondary mixer to 
effect adequate granulation, drying, and screening. The 
small fraction of screenings that is coarser than about 
14-mesh is separated and used as livestock feed, because 
it contains peel fragments and small lumps that do not 


* Presented at the Thirteenth Annual Meeting of IFT, Bos- 
ton, Massachusetts, June 24, 1953 

* Present address: J. R. Simplot Co., Caldwell, Idaho 
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culture. 


granulate satisfactorily when mixed with fresh mash. 
The product is taken from the fraction passing a screen 
of about 60-mesh, since material in this fraction rehy- 
drates with satisfactory uniformity and is adequately 
high in bulk density. The remaining material is recycled 
as seed, 

Current developmental work is directed largely to- 
ward improvement of the texture of the reconstituted 
product. Texture after reconstitution is closely related 
to the processing conditions and the equipment used in 
manufacture. Mechanical damage to potato cells should 
be avoided throughout the process to minimize release of 
free starch, which causes the reconstituted mashed 
potatoes to be pasty and thus inferior in texture. How 
ever, because of a lack of definite information as to the 
methods and facilities required for prevention of cell 
damage and for control of other quality factors, no 
standardization of process has been achieved in the 
industry. Improvement of product quality is desirable 
for both military and domestic uses. Consequently, 
studies are under way to determine the effect of process 
ing operations on the properties of the product. Olson 
and coworkers (7) have reported a number of results 
obtained thus far in this work. The present report deals 
with some of the problems encountered in drying opera 
tions and outlines preliminary results obtained with two 
experimental driers that were especially designed for 
use in the current studies. 

Driers used in potato granule plants are mainly the 
pneumatic conveying type. In these driers the material 
is rapidly dried, usually in a few seconds, by dispersing 
it in a hot air stream. The drier comprises a device for 
dispersing the moist material in hot air, a duct or other 
enclosure through which the air conveys the granules 
as they dry, and means for removing the dry product 
from the air stream. Drier design differs from plant to 
plant, but in all of the various arrangements the material 
is conveyed through one or more duct elbows and is 
removed from the air stream by a cyclone separator. 

It is well known that severe shattering and abrasion 
occur when fragile particles are pneumatically conveyed 
at an excessive velocity in a duct system. Sharp-turn 
elbows, small-diameter cyclones, and other elements that 
effect abrupt changes in direction of travel are especially 
important as sources of impact and abrasion damage 
lo avoid objectionable damage, the air velocity must be 
appropriately controlled, and the system must be de 
signed with due consideration for the material handled 
However, no definite information has been published 
concerning the conditions required to avoid significant 
damage to potato granules in a pneumatic drying system 
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Greene and coworkers (3) reported that potato granules 
produced by a freezing, pressing, and screening process 
were severely fractured and abraded when pneumati- 
cally dried below 20% moisture content in a horizontal- 
duct system at an air velocity of about 3,000 ft. per min 
Since the test material was not prepared by the add-back 
method, however, the results may not he applicable to 
the add-back process. Vertical-duct pneumatic driers 
have been used with considerable success in Great 
Britain (4) and the United States for drying potato 
granules, produced by the add-back method, to moisture 
contents near 10%. A point in favor of the vertical-duct 
drier is that the air velocity required for proper con 
veying action is lower than for the horizontal-duct type 
In a horizontal drying duct there is a tendency for 
particles to settle out of the air stream and form drifts 
on the lower interior surface of the duct unless air 
velocity is maintained at a rate sufficient to provide high 
turbulence. On the other hand, in a vertical drying duct 
there is no possibility of drift formation and all particles 
remain suspended throughout the time they are held in 
the duct, provided air velocity is sufficient to initiate 
upward movement 

When potato granules are dried to 7% moisture con- 
tent, as required in current military specifications, dry- 
ing is best accomplished in two operations. In a primary 
drying operation the moist granulated mixture (at 35 
40% moisture content) is dried to about 12% moisture 
content. Then, in a finishing operation, the packout 
fraction (product to be packed) alone is dried to the 
military specification level. The seed fraction, which 
amounts to about 85% of the material discharged from 
the primary drier, is separated from the product frac 
tion and recycled without being subjected to finish 
drying 

Study of mechanical damage in the primary drying 
operation is complicated by the fact that damage occur- 
ring in each pass through the drier is cumulative, since 
the granules are recycled repeatedly before being finish 
dried and packed as product. It is possible that slight 
abrasion damage effected in one pass through the drier 
may become greater after the granules are remoistened 
and mechanically mixed in the granulation step. More- 
over, the relationships between drying conditions and 
damage are not readily determined through study of the 
The effect 


of a change in drying conditions is concealed initially 


physical properties of the product fraction 


since, on a dry-solids basis, 85% of the material in 
process has been affected by the condition previously 
used. To determine the effect of a change it is necessary 
to continue processing until the original seed is ade 
quately diluted by addition of fresh mash. Gross effects 
can be detected in several hours of operation. To deter- 
mine small effects, the process must be continued 
through a large number of cycles, until steady-state 


conditions are reestablished. The expense involved in 


determining the effects of changes is so great as to dis- 
courage thorough study of differences in drier design 
and drying conditions 

[he two experimental driers used in processing 
studies at this Laboratory were designed specifically for 
drying potato granules with minimum mechanical dam- 


age, One is an air-lift drier for use in primary drying 
and the other is a fluidized-bed drier for use in finish 
drying operations. The air-lift drier, which is classed as 
a vertical-duct pneumatic drier, is of unusual design in 
that the drying duct contains no elbows and a low 
velocity gravity separator is used in place of the conven 
tional cyclone separator. Development of the fluidized 
bed drier was undertaken to provide an improved means 
for reducing moisture to the level needed for good stor 
age stability under adverse temperature conditions 


4 


PILOT PLANT AIR-LIFT DRIER 


General features of the experimental air-lift drier are shown 
in Figure 1. The moist granulated mixture is metered to the 
drier through a ribbon mixer and vibrating feeder. The granules 
are swept into the drying column by jet action. Hot air enters 


the column through the jet and the material dries as it 1s con 
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Figure 1. General features of pilot plant air-lift drier for 
use in primary drying operations and in drying to moderately 
low moisture levels. 


veyed upward, through the main riser. At the top of the drying 
column, air velocity is reduced by means of an inverted truncated 
Chis cone is attached to the top of 


remain in the column until dry 


cone (called a “diffuser” ) 
the riser Larger partic 
enough to be carried over thy top whereas smaller part les are 
dried sooner and pass out of the column without appreciable 
delay. Above the diffuser the air velocity is reduced further and 
the product and air stream are directed downward by a deflector 
The product is disengaged from the air stream in the separator 
body with the air escaping upward, around the deflector, through 
an exhaust duct at the top. The dry granules fall into an annular 
collector, attached to the base of the separator, and are dis 
charged through a spou Upon leaving the separator, the 
granules enter an air-slide cooler In the cooling unit, the 
product is cooled to near room temperature as it flows down an 
inclined strip of perforated metal. Cooling is effected by forcing 
1ir at room temperature through the perforated strip, which is 


backed by elass cloth to obtain uniform distribution of air 


In the experimental air-lift drier used in pilot plant studies 
the main riser consists of 28 feet of round pipe, 6 inches in 
diameter. The total length of the drying duct, measured from 
the feed chamber to tl yp of the diffuser, is 39 feet. The 
separator body is 3 feet nc} in diameter and 9 feet high 


Hot air is obtained by burt itural gas in an automatically 
controlled, direct-combustu furnace \ blower forces the hot 
air and combustion produ the jet at the base of the drying 
column. The velocity of the air entering the drier is measured 
in a 6-inch duct located upstream from the jet section, and ts 


controlled by adjusting the speed of the blower. Normally inlet 
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air velocity is held at either 1,500 ft. per min. or 2,000 ft. per min. 
At the top of the drying column air velocity is reduced to a rela 
tively low value; for example, when drying with an inlet air 
temperature of about 375° F. (190° C.) and an inlet air velocity 
of 2,000 ft. per min., air velocity at the top of the column is 
approximately 280 ft. per min. For these same conditions, air 
velocity in the annular space between the lip of the deflector and 
the separator body is about 45 ft. per min. A bag-type collector 
constructed of coarse muslin, is usually attached to the air dis 
charge duct to separate any fine particles entrained in the low 
velocity discharge air 

The pilot plant air-lift drier has been used mainly in primary 
drying operations, in which the moist granules are dried to a 
moisture content of approximately 12%. A small laboratory 
drier of the same design has been used successfully in finish 
drying to a moisture content of approximately 7%. The labora 
tory drier, which was the first unit constructed, provided data 
for construction of a second model having a 10-foot drying 
column, 6 inches in diameter. The latter unit was used to obtain 
data for designing the present pilot-plant drier 


CONTINUOUS FLUIDIZED-BED DRIER 


The fluidized-bed drier is sketched in Figure 2. In this unit 
the granules are finish-dried by hot air that enters through a 
horizontal, porous, refractory plate. Upon emerging from the 
upper face of the plate, the air separates the particles and moves 
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Figure 2. Continuous fluidized-bed drier for use in finish- 
drying operations. 


them in such a manner that the bed of material behaves like a 
boiling liquid. The direction of movement of particles within 
the bed resembles the convection currents observed when a 
heaker of water is heated from the bottom. When in. the 
fluidized state the material flows through the unit like a liquid 
The bed in the experimental unit is 2 feet long, 6 inches wide, 
and 244 inches deep, Vackout from the primary drier, at about 
Il to 12% moisture content, is introduced at one end of the 
drier and the material is dried as it flows lengthwise through the 
unit. The dried product is discharged over a weir. An air-slide 
cooler (similar to that indicated in Figure 1) immediately cools 
the warm product to a safe packing temperature. Because of the 
mixing action that occurs in the fluidized-bed drier, the particles 
tend to dry uniformly and overheating is easily avoided. Another 
advantage of the method is that drying is accomplished rapidly at 
unusually low air flow rates, with the result that good utiliza 
tion of heat is obtained. Ledges and other obstructions that 
cause nonfluidized zones in the bed must be avoided in this type 
of driet 

In operating the unit the temperature of the entering air is 
usually held at a selected value and moisture content of the 
product is controlled by adjusting the feed rate. The air used 
tor drying has an absolute humidity of about 0.003 Ib. of water 
per lb. of dry air and is indirectly heated in a tubular furnace. 
Superficial air velocity, expressed in terms of air at 70° F 
(21° C.) and 29.9 in He, above the porous plate should be 
approximately 10 ft. per min, This flow rate can be maintained 
by holding the air under the loaded plate at a gauge pressure of 
about 4 inches of water. An aluminum-oxide porous plate, l-inch 


thick, with a permeability * of 14 cu. ft. per sq. ft. per min. is 
used in the present unit. Velocities above 10 ft. per min. caus¢ 
entrainment of smaller particles in the discharge air stream and 
are therefore avoided. For satisfactory operation of the fluidized 
bed drier, the material should be dried to a moisture content of 
13% or less in the primary drying operation. The design of the 
continuous fluidized-bed drier is based on information obtained 
in experiments with a batch-type fluidized-bed bin drier. 


PREPARATION OF GRANULES 


Russet Burbank potatoes were processed in a semi-continuous 
system at rates sufficient to maintain a continuous supply of 
material for primary drying operations. The potatoes were 
lightly peeled in an abrasion peeler, sliced to a thickness of 
about 44 inch with trimming of discolored or decayed portions 
cooked in steam at 212° F. (100° C.) for 35 minutes, and mixed 
with seed granules for 5 minutes in 20-quart planetary-type 
mixers equipped with dough hooks. The mixers were operated 
at low speed, with batches weighing 12 to 18 pounds. During 
mixing 4% sulfite solution (50% Na:SO; and 50% NaHS0O,) 
was added at a rate of about 0.5 ml. per pound of mix. The 
mixture generally contained approximately 40% by weight fresh 
mash at 76% moisture content and 60% dried granules at about 
12% moisture. But, as described later, it was necessary in some 
instances to use a higher percentage of seed to improve granula 
tion. The mixture of mash and seed was further granulated dur 
ing passage through a continuous system comprising a ribbon 
mixer, a slow-moving paddle-type conveyor, a variable-speed 
holding belt, and a secondary ribbon mixer. The granulated 
mixture contained approximately 38% moisture and was metered 
from the discharge of the secondary mixer into the drier. Feed 
rate to the drier was adjusted to obtain packout containing 
approximately 11% moisture. Particle-size classification of th 
dried product was determined through use of U. S. Standard 
sieves 

Because of equipment limitations, it was necessary to reduc 
retention time in the continuous portion of the granulation sys 
tem when changes in drying conditions called for increased feed 
rate to the drier. The total mixing time (sum of retention times 
in planetary-type mixer, primary ribbon mixer, and secondary 
ribbon mixer) and the total holding time (sum of retention 
times for the two conveyors) were as follows 


Run No 1 y 3 4 s 6 


Total mixing time, minutes 106 67 61 127 5 45 
Total holding time, minutes 101 65 49 90 45 = 105 


\ long holding time was purposely provided in Run 6 (by inter 
posing holding cans between the two conveyors) in an attempt 
to compensate for reduced mixing time 

Moisture in the feed to the drier and in the seed fraction was 
determined by the toluene distillation method (5). A ten-gram 
sample was used and distillation was continued for 25 minutes 
Moisture in the packout fraction was determined by drying 2 
gram samples in a vacuum oven for 6 hours at 70° C. at an abso 
lute pressure of approximately 10 mm. of mercury. During 
drying operations, preliminary estimation of moisture in the 
packout was accomplished in approximately 3 minutes by means 
of a commercial instrument employing electrical conductivity as 
an indirect measurement of moisture content.” 


“Volume of air at 70° F. (21° C.) and 29.9 in. Hg that will 
pass through one square foot of unloaded plate in one minute 
when tested under a pressure differential of 2 inches of water 

* Application of this method required a calibration curve r 
lating instrument readings to moisture content measured by the 
vacuum-oven method and correction for the temperature of the 
sample. Subsequent determination of moisture by the vacuum 
oven method showed that under the conditions of the « xperimenits 
the error involved in the electrical method was less than +0.3% 
absolute in 87% of the samples checked; the maximum error 
observed was 0.42%. 
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RESULTS AND DISCUSSION 

Air-lift drier. 
runs with the pilot plant air-lift drier are given in Table 
1. Objectives in these runs were to study drier per 
formance at inlet air velocities of 1,500 and 2,000 ft. per 
min. with inlet air at various temperature levels and to 


Data obtained in several experimenta: 


TABLE 1 


Evaporation obtained in experimental air-lift drier 
under various operating conditions 


Moisture 
content 
((% wet 


Outlet 
ir tem 
perature 


Evapora 
tion rate 


lb. H.O 
F.) In hr.) 
SK) a4 11 


69 +8 ) 10.6 


0.3 


166 ’ l ; 16 
185 11.7 16 
180 5 1 45 
6 16 ] 168 49.5 


unules differed im each as indicated 


1 Particle-size-distribu gr 


in Table 2 


determine gross effects of drying conditions on product 
quality. Supply air was heated to 300, 400, or 500° F. 
(149, 204, or 260° C.), but effective values, given in the 
table, were lower since some cold air was always drawn 
into the drying column by jet action at the feed point 
The amount of cold air injected was determined in each 
run and the result subsequently used to calculate effec 
tive values of inlet velocity and temperature. The rate 
at which moist granules were fed to the drier was ad 
justed to obtain packout containing about 11% moisture. 
Each run was carried on for about 8 hours. This oper- 
ating time permitted adjustment of moisture in the mix 
to levels favorable to adequate granulation and_ the 
determination of evaporation rates in the drier under the 
various run but did not allow sufficient 
recycling to attain steady state conditions. The 
material passed through the mixing and drying cycle 


conditions, 
seed 


approximately twice in Runs 1, 4, and 6, three times in 


Run 2, and 4 times in Runs 3 and 5. 

\s indicated in Table 1, the most desirable evapora 
tion rates were obtained in Runs 3 and 6, where the inlet 
air temperature 160° F. (238° C.) and_ higher. 
However, various undesirable results were obtained in 


was 
these two runs. Data given in Table 2 show the per 
centage of oversize material (plus 14-mesh), the mois 
ture content of the feed, and the percentage of material 
finer than 60-mesh in the seed at the start and end of each 


TABLE 2 
Effect of operating conditions on particle-size-distribution 
of product discharged from air-lift drier 


umber 


Run 1 


Inlet air temperature 


air ve 


PRODUCING 
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material is sold as livestock 


the 
amount 


run Since oversize 


feed, the must be kept low The quantity of 


oversize material increased to objectionably high levels 


and the seed became coarser (minus 60-mesh fraction 


decreased) in Runs 3 and 6 Large particles do not 


make a good seed material. The original seed differed in 


g 
the iry to start each run with 


When the 


coarse the moisture content of the mix was reduced, by 


necess 


runs because it was 
seed produced in a previous run seed was 
granulation 
38% 


using seed, so to favor 


Moisture content of 


more proper 


the mix was reduced below 


near the start of Runs 3 and 6, but this failed to improve 
In the lower temperature runs good granu 
the content of the 


38% during the major por 


granulation 


lation was obtained with moisture 
mix held at approximately 
tion of each run 

It is believed that the 


tions, described previously, 


in predrying condi 
to account 


Variations 
were insufficient 
for the poor granulation obtained in the higher tempera 
ture runs. Mixing and other predrying conditions were 
3 and 5 but granulation was 
former. Simi 


different 


practically identical in Run 
latter 
total mixing time was 


satisfactory in the nd poor in the 


larly, 


Runs 5 and 6, but granulation was poor in Run 6 despite 


not greatly in 
the fact holding time had been increased so as to pro 
mote granulation. Consequently, it was concluded that 
operation of the drier under the conditions used in Runs 
3 and 6 is impractical when drying in a single pass down 
to 11% 

Kntrained material deposited in the bag 
amounted to approximately 0.1% of all the 
discharged from the drier in runs where inlet velocity 
1.500 ft and to about 0.5% where inlet 
The deposited ma 
than 150 
air mass velocity in Run 3 was 
material 
During 
increased pe riodically to clear 


had 


moisture 
collector 
material 
nin 


Was pel 


velocity was near 2,000 ft. per min 


terial consisted mainly of particles smaller 
It was found that 
slightly the 
larger than 14-mesh out 
this velocity wa 


the Phe 


score hed by prolonged é 


mesh 
below level required to convey 
of the drying column 
run alt 
ejected material been 


column coarse 


xposure in the drier 


Subjective appraisal of reconstituted samples showed 
ybtained in Run 3 had a slightly 
all 
were no gross 
differences in Material 
posited in the bag collector had a pasty texture and a 
onstituted 


that the final product 


scorched flavor. Products obtained i other runs 


were of satisfactory quality and there 


color, flavor, or texture de 


starchy flavor when re llowever, when 


blended with packout in proportions according to yield, 
bag material was too small to effect 
It 3 


et of run conditions on product 


the percentage of 


organoleptic quality not possible to state what the 


ultimate effect of each 
since it 


quality may be was impracticable to continue 


each run for a period sufficient to attain a steady state 


Upon completion of the described runs an operation was 


for several state 
In this lor uy 


Run 5 


carried on days to approach steady 


conditions run operating conditions were 


the 


same as im except that holding time was 


10%. The product obtained 
particle-size distribution 


obtained at the end of 


increased approximatel 


' 
was of very good quality and 


was approximately the same a 


Run 5 
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Fluidized-bed drier. Results obtained in three ex 
perimental runs with the continuous fluidized-bed drier 
are shown in Figure 3. In these runs packout granules 
at 11% moisture content (6-hour, 70° C., vacuum-oven 
method) were finish-dried to 5% and 3% moisture. In 
each run air rate was held at 10 cu. ft. per min. (equiva- 
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Figure 3. Results obtained when finish-drying potato gran- 
ules in the continuous fluidized-bed drier. (Temperatures were 
measured by means of thermocouples located at points 2 inches 
downstream from inlet and 2 inches upstream from outlet: 
A-A’, plate center; B-B’, 4” above porous plate; C-C’, air 
stream above bed.) 


lent to a superficial air velocity of 10 ft. per min.), inlet 
air temperature was held constant at either 300° F. 
(149° C.) or 400° F, (204° C.), and product moisture 
content was adjusted to the desired value by control of 
feed rate. The approximate average retention time, ©, 
in the drier is indicated for each set of run conditions 
Upon leaving the drier, the product was immediately 
cooled to below 100° F. (38° C.) by passage through 
an air-slide cooler. Temperatures measured by means 
of thermocouples located at the center of the porous 
plate (points A \'), 44-inch above the porous plate 
(points B B'), and in the air-stream above the bed 
(points C — C') are indicated for each run. Points A, 
B, and C were located 2 inches downstream from the 
drier inlet and points A’, B', and C' were located 2 
inches upstream from the discharge weir. Tempera 
tures of the product, before cooling, are also given. The 
temperature obtained at position B (or B’) probably 
represents an average of the true temperature of the air 
and the particles in the fluidized bed 

lemperature measurements at the plate center showed 
that there is a large temperature drop across the plate 
during drying and that the drop is small when the drier 
is empty. This indicates that a large portion of the heat 
used for drying is transferred through the plate by con 
duction, and that the hot air is cooled considerably be 
fore it comes in contact with the fluidized material. 
[he low temperatures of the discharge air (points 
Cc (') indicate the efficient manner in which heat is 
used in this method of drying. The amount of water 
evaporated for each 1,000 B.T.U. of heat added to inlet 
air above an initial temperature of 70° F. (21° C.) 


was 0.45, 0.51, 0.40 pound in Runs I, II, and III, 


respectively 
Subjective appraisal showed that the freshly dried 


products obtained in these experiments were of good 


quality. There were no indications of heat damage, and 
the texture of the reconstituted product was good 


CONCLUSIONS 


Features incorporated in the experimental air-lift 
drier minimize the possibility of mechanical damage 1 
potato-granule drying operations. When potato cells 
are mechanically damaged in the add-back process it 1s 
difficult to determine definitely whether the fault lies in 
mixing operations or in the drying operation. The 
present drier facilitates study of the process by reducing 
the possibility of mechanical damage due to exposure 
in the drier. For the present equipment and process, 
inlet air temperatures near 475° F. (246° C.) resulted 
in impairment of product quality when the air-lift dries 
was used in primary drying operations with inlet ai 
velocity at either 1,500 or 2,030 ft. per min. Results 
were entirely satisfactory when inlet temperature was 
reduced to 375° F. (191° C.) and inlet air velocity 
controlled at 2,030 ft. per min 

The experimental fluidized-bed drier has been found 
practical for drying potato granules on a pilot scale to 
low moisture content. Although present work with this 
type of drier has been confined to potato granules, the 
fluidized-bed method may be found useful in drying 
other granular heat-sensitive materials to low moisture 
content. In addition, the fluidization principle should 
be applicable to the rapid cooling of dehydrated, granu 
lar food products. 
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Samples of Concentrated Fordhook lima beans were 
subjected to experimental variations during process- 
ing, freezing, and subsequent cooking. The textures 
of the cotyledons were judged by a trained taste panel, 
and determinations were made of alcohol-insoluble sol- 
ids, moisture content, starch content, embryo/seed- 
coat ratio, and tenderometer reading on the cooked 
sample. Color scores were assigned by U. S. Dept. of 
Agriculture inspectors. The textural quality of the 
beans, as determined organoleptically, was markedly 
influenced by the processing, freezing, and cooking 
variables. Only the tenderometer values on the cooked 
product showed a highly significant correlation with 
the panel scores. The experimental variations had lit- 
tle or no effect on color scores or alcohol-insoluble 
solids content. 


rhe present U. S. Standards for Grades of Frozen 


Lima Beans 
for which a maximum of 60 score points is allowed, and 
on absence of defects, with a maximum of 40 points. In 
addition there are requirements covering flavor, odor, 
judged subjectively by the 


and tenderness, which are 


inspector \t the time the standards were established, 


varieties were commonly used that gradually lose their 
green color as their physiological maturity advances, 
becoming white when fully mature. In recent years new 
varieties of lima beans have been developed, many of 
which retain their green color at all stages of maturity 
This situation has made it increasingly difficult to deter 
mine quickly and accurately the quality of frozen lima 
beans under the U. S. Standards 
During the ripening of lima beans, as of many other 
vegetables, the eating quality continually changes. At 
first tender and succulent, the beans gradually become 
tougher, the cotyledons develop a grainy texture, and 
the flavor of the fresh succulent bean is lost. Leven when 
the beans have been harvested and shelled at a fairly 
young ‘stage, similar loss of quality may result from 
improper handling or processing. In connection with 
processed vegetables, the terms maturity or tenderness 
and maturity are frequently used to refer to an organo 
leptic quality factor, primarily textural in nature, rather 
than to the stage of ripeness of the vegetable at the time 
of harvest Thus overmature frozén lima beans are 
\ report of work accomplished in part under a contract with 
the | S. Department rriculture and authorized by the 
Research and Marketing of 1946. The contract is being 
supervised by the Fruit and Vegetable Branch of the Production 
ind Marketing Administration 
Bureau of Agricultural and Industrial Chemistry 
h Administration, LU. S. Department of Agriculture 


Agric ul 
tural Resear 


Albany 6, Calitormia 


(13) are largely based on ratings of color, 


beans which are tough or starchy, whether these charac 
teristics are due to late harvesting, to unfavorable 
genetic, soil, or climatic factors, or to improper handling 
or processing 

horticulturists and 


; 


llowever, maturity, as used by 
physiologists, is not related to the organoleptic quality 
referred to above but is primarily botanical in concept 
l his concept of maturity forms the basis of Kertesz’ (6) 
solids as a measure 


establishment of alcohol-insolubl 


of maturity in canned peas. To avoid confusion, the 
terms raw stock maturity or physi 
be used in this paper to reter to the stage ol ripeness at 


which the beans were harvested, and the term textural 


Jogical maturity will 


quality will be used for the organoleptic characteristic 


lhe purpose of the study, one phase of which is re 
ported here, is to evaluate a number of objective tests 
with the aim of finding one which could replace or sup 
tenderness ratings in the 


plement the color and the 
Phe plan included 


present U. S. Standards for grades 
a Comparison ot these tests with organoleptic scores, as 
the most direct index of textural quality, and with 
probable standard of 


alcohol-insoluble solids, as a 


physiological maturity. In the present investigation, the 
effects of varying conditions of processing, freezing, 
and cooking upon the proposed objective tests, as well 
as upon taste scores and alcohol-insoluble solids, are 
rep rted 

he advantages of rapid objective tests for grading 
purposes are self-evident. For many years investigators 
have been concerned with the evaluation of such tests in 
terms of their duplicability and their degree of correla 
tion with other tests, with harvest date, and with sensory 
Makower (/4) has recently re 


n objective methods of measuring 


estimates of quality 
viewed the literature 
raw stock maturity and textural quality (maturity) in 
have been explored simi 
\lcohol-insoluble 


solids measurements were shown to be correlated with 


peas. Various objective tests 


larly in raw and processed lima bean 


taste tests in processed lima beans (4, /2), with time of 
harvest (7), and with color in raw beans (5). A constant 
increase im starch centent during lima bean maturation 
was shown by Caldwell, e¢ al. (1), and its relation to 
textural quality by Nielsen (16). Sug 
gestions of the utility of moisture content are implicit in 


the findings of an inverse relation between that figure 
olids content (5) and time of 


Lee (12) and 


and the alcohol-insoluble 
harvest (3, 4), and of a direct relation with ascorbic acid 
concentration (1&8) n addition, Culpepper and Cald 
well (3) have shown that the ratio of dry weight of the 
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embryo (cotyledons) to that of the seed coat varies 
directly with time of harvest. This ratio was also used 
by Das (5). Relatively high correlations of tenderometer 
readings (11) with brine separation values and of 
texturemeter readings (/2) with organoleptic scores of 
blanched lima beans have been found. Similarly, shear- 
press values (&) of canned limas have been shown to be 


correlated well with both taste scores and alcohol- 


insoluble solids content 


EXPERIMENTAL PROCEDURE 


Lima beans of the Concentrated Fordhook variety, with about 
10% whites, were vined, size-graded, washed, brine floated, 
washed again, and cooled at a commercial processing plant. 
These were then placed in 32° F. storage and processed in suc 
cessive experiments Ihe total elapsed time from vining to 
blanching of the last sample was 48 hours. Subsequently, the 
beans were made more homogeneous by separating in sugar 
solutions (19); those floating in 25% sugar and sinking in 18% 
sugar were used after removal of whites and pale greens. 

Processing treatments. | the standard procedure, the beans 
were blanched (scalded) in steam at 212° F. for 180 seconds, 
cooled 30 seconds in soft tap water [about 6 p.p.m. CaCO, (2)/], 
sealed in No. 2 cans, and frozen and stored for seven months in 
circulating air at 10° F. They were cooked for 12 minutes in 
distilled water before tasting. In each experiment, only one of 
the above processing conditions was varied 

One series of beans was given different blanching tempera 
tures (190°, 200°, 212° F.) ; another underwent different periods 
of blanching (0, 90, 180, 270, 360 seconds); a third was cooled 
in water of varying Ca*’ concentration (0, 50, 100, 200, 500 
p.pan.) and also cooked subsequently in water of these respec- 
tive Ca’’ concentrations for tasting and analysis; a fourth was 
frozen and stored for 7 months in still air at various tempera 
tures (—30°, —20°, 10°, O°, +10° F.); a fifth experienced 
different periods of delay at room temperature before blanching 
and further processing (0, 1.25, 3.0, 5.5, 7.5 hours) ; and a final 
series was cooked for different periods of time before tasting and 
physicochemical analysis (4, 6, 9, 13, 18 minutes) 

Methods of analysis. |he samples were thawed by immersing 
the unopened cans in warm water for 3-4 hours, then dipping the 
heans in distilled water for 15 seconds and draining on a screen 
for 2 minutes, Except for the calcium ion and cooking time 
variations as indicated above, the samples for analysis were 
thawed and used directly. In all cases, 100 g. of beans were 
comminuted for 5 minutes in an electrically operated blender 
with enough cold 95% ethyl alcohol to give a final concentration 
of not less than 80% aleohol. The slurry thus produced was 
stirred thoroughly while aliquots were removed for various 
determinations 

Percent moisture. A 25-ml. aliquot of alcohol slurry was 
pipetted into a tared aluminum dish. After this was weighed, the 
aleohol was evaporated on a steam bath and the sample dried in 
a vacuum oven (70° C., 158° F., at 29.5 inches Hg.) for 48 hours. 
Weight loss of the calculated sample (on the basis of propor 
tionate weight of sample in the slurry) was calculated as per- 
centage of moisture (100 Ye total solids) 

Alcohol-insoluble solids (AIS). A 25-ml. aliquot of alco 
hol slurry was weighed, then centrifuged in a tared 50-ml. tube 
5-10 minutes at 2500 r.p.m. The supernatant was discarded, and 
centrifugation and decantation were repeated three times, after 
stirring with 15 ml. of cold 80% alcohol each time. Final wash- 
ing, stirring, centrifuging, and decanting were repeated with 
15 ml. of 95% aleohol. The alcohol of the sample was evaporated 
on a steam bath, and drying was carried out for 48 hours at 
70°C, (158° F.) im vacuo. AIS were calculated on a fresh 


Although varying from the official A.O.A.C. method, this 
method, which was precise within several tenths of a percent, 
was recommended by Dr. R. | Makower of the Western Re 
gional Research Laboratory and has also been used by Lynch, 
L.. J., and Mitchell, R. S. (The physical measurement of quality 
in canning of peas. C.S.1.R.O., Australia, Bull, 254, 1950). 


weight basis (F WB) from the weight of the insoluble solids 
in the tube 

Starch. The dry AIS powder was ground in a mortar. Ap 
proximately 0.040 g. of flour was weighed into a tared 15-ml 
centrifuge tube and wetted with a few drops of 95% alcohol 
Water and perchloric acid, in equal amounts, were added fol 
lowing the methods of McCready et al. (15). Glucose found 
was calculated as starch by multiplying by 0.90, and computed 
on a fresh-weight basis (F WB). 

Embryo/seed coat ratio. (ne hundred g. of whole beans were 
taken from each experimental variant. The seed coats were 
separated from the embryos, and each group was dried in a 
vacuum oven (70°C. at 29.5 inches Hg.) for 24 hours and 
weighed. The data were used to calculate the ratio: embryo 
dry weight/seed coat dry weight 

Tenderometer, cooked product. Preliminary tests were mac 
with the F.M.C. tenderometer to determine the trend of mechani 
cal measurements with different periods of cooking (Table 1) 


TABLE 1 


Tenderometer values of frozen Concentrated Fordhook 
lima beans cooked for varying time intervals 


Cooking time in minutes Tenderometer values 


From each experimental treatment, 600 g. of thawed beans were 
cooked 12 minutes in a liter of distilled water (except for the 
calcium and cooking time variations). After the beans were 
cooled in distilled water, the tenderometer box was filled with 
180-190 g. of beans and the reading made. Thus, there were 3 
readings for each treatment. 

Organoleptic evaluation. Prior to the appraisal of the experi 
mental materials, a series of preliminary investigations was 
carried out with samples of frozen lima beans obtained from 
commercial sources. These studies provided basic information 
from which the appraisal procedure was developed. Training 
and selection of the panel also occurred during this period 

It was found that increased cooking time in the range tested 
did not influence flavor scores, but it impaired color and in 
creased the tenderness of the more mature samples. Color 
differences could be effectively masked by iliumination with 
sodium vapor lights. Differences between samples were more 
clearly reflected in cotyledon texture scores than in skin texture 
scores. Refreezing of gravity-separated beans was shown to 
have no significant influence on cotyledon scores. The judges 
agreed upon the terms dry and granular as best describing the 
texture of overmature beans. 

rhe procedure used for the final appraisal was as follows 
Each frozen sample was added ‘o % its weight of boiling dis 
tilled water (or CaCl, solution, as indicated). Twelve minutes 
after the liquid returned to boiling, the beans were drained 
Other cooking times were used for samples where this was the 
variable under study. The 25 coded samples were judged under 
sodium lights by 11 judges on 2 successive days. The samples 
were coded differently each day and the judges began their 
tasting at different points in the series to minimize systematic 
errors. Scoring was on a scale of 1 to 7, 1 representing a dry 
granular texture, and 7 representing a smooth, moist textur: 
Ihe score reported in Table 2 for each sample is the average of 
22 independent judgments. 

Color scores. Duplicate samples were graded by trained in 
spectors of the Production and Marketing Administration of the 
U. S. Department of Agriculture. Color scores were assigned 
on the basis of a maximum of 60 points for the optimum degree 
of greenness according to official standards (13). 


RESULTS 


In Table 2 are presented the results of analysis of the various 
experimental treatments. Coefficients of correlation (r) were 
calculated for the different analytical variables against AIS and 
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TABLE 
Analysis of frozen Concentrated Fordhook lima beans subjected to variations in processing 


Percent 


rimental treatment 
momsture 


212 
200 


190 


Blanch time (seconds 
0 
90 
180 
270 


360 


g temperature 


ng time (minutes) 


t 
sing treatment Values 


rroup of pro 


erage of two sets of samples 
» control possible because of lack of blower appa 


t tasted 


cotyledon texture scores, respectively These coefficients are 


given in Table 3. The correlations were further analyzed for 
significance by the “F” test (17). The “F,” values are also 
shown in Table 3. On the basis of a variance ratio of 4.21 at the 
5% level and 7.68 at the 1% level, it may be seen that the cor 
relations of moisture with AIS and tenderometer readings with 


taste panel scores are highly significant and the correlations of 


TABLE 3 


Coefficients of correlation between analytical variables and 
A. 1.S. and taste panel scores 


Cotyledon texture 


significant level of probabilit 


significant at the 5% level of probabilit 


starch with AIS and starch with panel scores significant, statis 
tically. It may further be seen that the U. S. Department of 
Agriculture color scores are virtually constant throughout 

Most of the indices analyzed showed no constant relation to 
the varying processing conditions. The most striking relation 
was exhibited by the taste panel scores. The effects of processing 
treatments on organoleptic evaluation of textural quality ars 
indicated graphically in Figure 1. To determine the significances 
of this apparent relation between treatments and panel scores, 
an analysis of variance was made (i7). The “F” values of the 
taste scores for each treatment are given in Table 4. A compari 


son with corresponding “F” values at the 5% and 1% levels 


N I 


ALITY IN FROZEN 


> 


ill treatments, except that with calcium 


s that the score 
were highly significant In the calcium treatment, the 
the 5% level). Attention 


ores were significant (1.¢., below 
tenderometer 


called to the very sensitive relation of the 
concentration, as 


may he 
readings to the effects of varying calcium ton 


shown 1n Table 2 


DISCUSSION 
rom the data presented it is apparent that variations 


in the processing and cooking of frozen lima beans may 


markedly influence the textural quality of the product 


as served. From the trends shown in Figure | and the 
‘F” values in Table 4, it also appears that the effects of 
the experimental variations are readily detectable to the 


taste panel. Lower cotyledon texture scores are as 


sociated with ircreased delay between vining and blanch 
ing, decreased blanching temperature, decreased blanch 
time (below 180 seconds), increased freezing tempera 
tures, decreased cooking time, and increased calcium 


concentration in the processing and cooking water 


TABLE 4 


“F” values for cotyledon texture scores in 
processing treatment 


temper 
h tim 
im concert 
Freezing temperature 
Dela 
Cooking time 
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Figure 1. Organoleptic texture scores for frozen lima beans 
undergoing variations in processing. 


Although similar effects of delay and blanch time on 
lima bean “quality” were noted by Kramer and 
Mahoney (9) and Kramer and Smith (/0), their taste 
scores were based on composite features—which in 
cluded flavor, odor, and color as well as texture 

(4 the objective tests only the tenderometer value of 
the cooked beans reflects these changes in quality at the 
1% level of probability rhe tenderometer value ap 
pears to be particularly sensitive to toughening due to 
calcium in the cooking water. The starch content is 
correlated significantly with the organoleptic scores ; 
however, the data show a consistent trend only with 
cooking time as the variable 

While the aleohol-insoluble solids and percent mois 
ture values are very closely correlated, neither appears 
to be correlated with cotyledon texture scores. This 
indicates that these two tests did not clearly reflect dif 
ferences in textural quality of the product introduced 
by the variations in the handling, processing, and cook- 
ing conditions investigated in this study. The correla 
tion between starch content and AIS value is significant 
While AIS and moisture 
determinations have been well established as indices of 
the paysiological maturity of lima beans, they do not 
measure the textural quality of the cooked frozen 


at the 5% level of probability 


product under the conditions of the present study, The 


U.S. Department of Agriculture color scores remain at 
an unvaried level which is not significantly related to 
any of the factors employed 

Thus, it is clear that if textural quality is used to 
determine maturity, the complete history of the frozen 


beans must be kept uniform. Otherwise, grades and 


standards will lack equivalence. If physiological ma 
turity (as indicated by alcohol-insoluble solids or mois 
ture content) is used as a standard, variations in 
processing treatments will have a_ relatively minor 


influence in grade determination 


SUMMARY 


Organoleptic evaluations of the maturity of lima beans 
in terms of cotyledon texture clearly reflect the influence 
of certain variations in the processing and cook pro 
cedure, lower scores (dried, more granular cotyledons ) 
resulting from the following variations: increased delay 
time after vining, decreased blanch temperature, de 
creased blanch time (below 180 seconds), increased 
freezing temperature, decreased cooking time, and in 
creased calcium content of the processing and cooking 
water 

Color scores and alcohol-insoluble solids contents, as 
measures of physiological maturity, are relatively un 
influenced by processing and cooking variations 

The tenderometer value of the cooked beans also 
reflects these changes and is particularly sensitive to the 
effects of cooking in water containing calcium ions 

While the correlation between starch content and 
cotyledon texture scores is significant at the 5% level 
of probability, the starch determination appears to be 
much less useful than the tenderometer reading on the 
cooked product as an index of textural quality 

Correlation between starch content and = alcohol 
insoluble solids is significant at the 5% level of proba 
bility, and that between moisture and alcohol-insoluble 
solids is significant at the 1% level of probability 

The embryo /seed coat ratio is poorly correlated with 
either alcohol-insoluble solids or textural quality 

\lthough the alcohol-insoluble solids and moisture 
values show a highly significant correlation with each 
other, neither of these indices is related to the cotyledon 
texture of the cooked beans when the processing and 
cooking procedures are varied 
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729 (1948) 32 (6). 36 (1951) 


method speeds frozen pea maturity grading. Food Packer 


State Agr. Exp. Sta. Geneva Bull. No 


Butyric Acid Fermentation in Canned Pears and Tomatoes‘ 


|. F. BOWEN,® C. C. STRACHAN, ano A. W. MOYLS 4 


W Laboratory, Fruit and Veaetahle Processing Lahorator 


(Manuscript received October 17, 1953 


Outbreaks of butyric fermentation in commercially Beauty pears had a minimum pli of 4.28, a maximum 


canned Flemish Beauty pears and whole tomatoes have of 4.67. and a mean of 4.38 

been shown to be caused by Clostridium pasteurianum. Dorentiy a é f but | ae er 

Since spoilage is associated with high pH values in vecently a Case Of DULYTIC spollage Nas been opserves 

the product, the addition of citric acid to canned 

Flemish Beauty pears is suggested as a means of con- the past 

trol. With tomatoes, since acidification is not a prac- table Processing Laboratory show the minimum pH of 
tical treatment, strict adherence to recommended pro- . ba : 2 

tomato juice, puree, pulp, and whole tomatoes produced 

cessing schedules, together with good factory sanita- R -t Col 7 ( > 4 ‘ 
, 5 < ) uv t ) » 4 > aw 

tien, is recommended. in british Columbia to range from 4.0 to 4.2, the maxt 


in commercially canned whole tomatoes. Records ove 
12 years at the Summerland Fruit and Vege 


mum 4.48 to 4.61, with a mean value of 4.32 
; ; , Fermentation of aci nne ods s bee ie 
Outbreaks of butyric fermentation in canned Flemish macuerey ss d canned tood ha been studied 
by Townsend (5) and Spiegelberg (3, 4). Townsend 
Beauty pears occur periodically in processing plants in ; ; 
‘ : re (5) isolated spore torming butyric anaerobes from sam 
British Columbia. There is some indication that this f , al r 
. , s of canne ymatoes, pears ¢ os rz , 
spoilage is primarily associated with pears canned from pester than emery pe 5S ONG Oy ~ een 
odie tell tn -atee ver an extended period. Th identified as strains of Clostridium pasteurianum, grew 
ru ICi¢ 1 storage ove a e Nae eT > 
“s : readily ; $.0 but | gorously ; 3.6 0 
spoilage is characterized by the evolution of large A; a . a wakes ; = ay Ay pH 3 fae 4. 
: © destroy the spores 1 ured 29 to ) minute Ci ly 
amounts of gas containing carbon dioxide and hydrogen 19 Peele nei ae yas — 
at 100° C. (212° F.) in phosphate buffer at pH 7.0. His 
he contents of the can have a strong butyric odor and : a 
data indicated that to destroy the spores in tomato juice 
show greatly increased acidity with pH values as low L 
11 at 100° C. took twice as long (i.e., 20 minutes) at pH 4.5 
as 1 
as at pH 4.1, and nearly five times as long as ¢ 3.8. 
Bartlett pears, probably due to their lower pH, have Re : M4 : f . ae oe at pi 
. xesults with pear and apricot juices were similar 
» this , spoilag S , 
not been subject to this type Or spt lage \tkin = lownsend (5) suggested acidification as a means of 
Strachan, and Moyls (/) have found the pH value of i 1 ; ‘d 
ee , : > - controling spoilage Dy this organism in order to avon 
British Columbia canned Bartlett pears to range from £ SI § hicl 5 id | lel 2 
: - , very severe process which woul ave deleterious 
minimum of 3.5 to a maximum of 4.2 with a mean shee : siiigiade serloe 


: 7 : effects on the quality of the product 
of 3.76. On the other hand, canned Flemish i 


a 

value 3 ; 

Spiegelberg fd) found that rough and smooth strains 

of Clostridium pasteurianum were responsible for butyric 
‘Contribution No. 364 Bacteriology Division, Science Service . . ° ' 

nd N 51S Horticultural Division, Exserincatl fara fermentation of canned pineapple. These strains were 

are Sl 0 ( i slo) cp went ‘ 5 


similar to those described by Townsend (5), but were 


Service, Canada Department of Agriculture 
| anning experiments 


Bacteriological Laboratory Summerland ess resistant to heat and acid. In « 
with pineapple, Spiegelberg (4) showed that butyric 

Senior Food Technologist, Fruit and Vegetable Processing ‘ : c : ’ 
spoilage occurred in samples at pH 4.5 or higher, even 


Bacteriologist 


Laboratory, Experimental Station, Summerland, B. ¢ 
when the processing temperatures were greatly in 


* Junior Food Technologist, Fruit and Vegetable Processing 
Laboratory, Experimental Station, Summerland, B. ( creased over the cannery standard of 87.8° C. (190° F.) 
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in the fruit from the cooker. On the other hand when 
the pli was below 4.4, even underprocessed samples 


showed no fermentation. Spiegelberg (4) concluded 
that butyric spoilage could be controlled by maintaining 
the pH of the product at or below 4.4 and processing to 
vive a temperature of 87.7° C. (190° F.) or higher in 
the fruit from the cooker 


EXPERIMENTAL PROCEDURE 


Isolation of organism Samples of commercially canned 
Flemish Beauty pears showing evidence of butyric spoilage were 
inoculated into nutrient broth of pH 7.4 containing 3% dextrose 
and O.8% of yeast extract, a modification of the medium used 
by Spiegelberg (3) These and all subsequent cultures were 
incubated at 30° C. (86° F.) in Brewer jars to insure anaerobic 
conditions. After 72 hours the medium showed heavy turbidity 
with production of large volumes of gas and a strong butyric 
odor. The pH of the medium was reduced from 7.4 to 4.1. The 
gas produced was composed of carbon dioxide and hydrogen in 
varying proportions 

Microscopic examination indicated the predominant flora to 
he curved Gram-positive rods, 5 to 8 w in length by 0.5 to 0.75 
thick. Polar staining was evident in a few cases. No spores, 
and very few clostridial forms, were to be seen even after pro 
longed incubation. The culture weakened and failed to grow 
after 3 to 5 transfers. This necessitated a study of more effective 
cultural techniques and methods of inducing sporulation. De 
tails of this work will be reported in another paper 

As a result of preliminary tests it was found that the addition 
of an excess of sterile calcium carbonate to the actively fer 
menting cultures and reincubation for 12 to 14 hours resulted 
in enlargement of the vegetative cells, the development of numer 
ous clostridia, and profuse sporulation. The vegetative cells at 
this stage were from 10 to 14 w in length by 0.75 to 1.5 « thick 
After a further 48 to 72 hours incubation, the spores were seen 
to be free from the sporangia, with very few vegetative cells 
remaining 

Pure cultures were obtained by heating the spore suspension 
for 5 minutes at 80° C. (176° F.), plating on dextrose agar and 
picking colonies into dextrose broth containing yeast extract 
Small, white, lenticular, sub-surface acid colonies were charac 
teristic. The procedure was repeated several times 

On the basis of sugar fermentation and other standard bio 
chemical tests the organism has been identified as a strain of 
Clostridium pasteurianum. In most respects it is identical with 
the Cl. pasteurianum described by Townsend (5) 

Samples of fermented canned tomatoes were examined and 
the organism responsible tor spoilage isolated. It was found to 
be identical with the strain of Cl. pasteurianum isolated from 
fermented canned pears 

In a survey of a plant encountering this spoilage in canned 
Flemish Beauty pears, the organism was isolated from the bot 
tom of wooden trays used for carrying and stacking filled cans 
of truit prior to syruping 

Processing experiments. With the object of determining 
practical methods of controlling spoilage by Clostridium pas- 
feurianum, samples of pears were canned, inoculated, and 
processed under various conditions of pH and temperature 

The cans were inoculated by introducing 1 ml. of spore sus 
pension, containing approximately 200,000 spores, in droplet 
form throughout each can of packed fruit prior to the addition 
of syrup. Uninoculated control cans were prepared at the same 
time. Twenty fluid ounce size cans (307 x 409) were used in 
all tests 

In the first series of tests, Bartlett pears were canned in 
syrup of 35% concentration adjusted with sodium citrate buffer 
solution to give pH values in the finished product ranging from 
4.3 to 5.0. In the second series, Flemish Beauty pears were 
canned in 35% syrup to which citric acid had been added in con- 
centrations of 0.1, 0.2 and 0.3%. To accentuate adverse condi 
tions of pH, Flemish Beauty pears were used which had reached 
their maximum storage life 

The recommended processing treatment for Bartlett pears 
in 307 x 409 size cans was employed (2). The prepared cans 


were exhausted in steam at 98.9° C. (210° F.) for approximately 
4 minutes, or until the syrup temperature at the centre of th 
can reached 71.1° C. (160° F.). The cans were then immedi 
ately sealed, heated for 17 minutes in boiling water, and ther 
water cooled to 21.1°C. (70° F.). This treatment gave car 
centre temperatures at the end of the 17-minute cook period 
varying from 88.3° to 95.6° C. (191° to 204° F.), with a mea 
temperature of 92.2° C. (198° F.). Continuous records of car 
centre temperatures taken during the cook period showed marked 
variation in the length of time individual cans were subjected to 
temperatures of 87.8° C. (190° F.) or higher. This time varied 
from 5 minutes to 16 minutes. However, 85% of the samples 
were exposed to temperatures of 87.8° C. (190° F.) or higher 
for periods from 12 to 14 minutes 

In addition, 2 series of underprocessed Bartlett pears, inocu 
lated with Clostridium pasteurianum as previously described 
were prepared by exhausting to a temperature of 60° ( 
(140° F.), sealing and processing for 5 and 10 minutes in boiling 
water, followed by cooling as in the standard procedure. Thi 
10-minute heating period gave final syrup temperatures of 86.7 
to 94.4°C. (188° to 202° F.) with a mean temperature of 
91.9° C, (197.5° F.). The majority of cans in this series were 
exposed to temperatures of 87.8° C. (190° F.) or higher, for 
periods of 5 to 6 minutes. The 5-minute cook gave final syrup 
temperatures of 83.3" to 92.2° C. (182° to 198° F.) with a mea 
temperature of 89°C. (192.5° F.). The majority of samples 
were subjected to temperatures of 87.8° C. (190° F.) or higher: 
for 2 to 3 minutes 

Syrup temperatures were recorded during exhausting an 
processing by means of the Brown Electronik Potentiometer. In 
all instances the thermocouples were located in the syrup at the 
geometric centre of the can. 

All cans were stored at a temperature of 21.1 
(70 to 80° F.). Examination for swelled cans was made daily 
over a period of 14 weeks. 


to 26.7 ( 


EXPERIMENTAL RESULTS 
Table 1 shows the effect of variation in pH on the growt! 
of Clostridium pasteurianum in processed Bartlett pears. No 
spoilage was observed in pears buffered to pH 3.3 to 4.15, either 
in adequately processed or underprocessed samples. In the pH 
range 4.15 to 4.25 no fermentation occurred in samples which 


TABLE 1 


Effect of pH on growth of Clostridium pasteurianum in 
canned buffered Bartlett pears 


No. of No N 


oH Process } ¢ 
J fermented fermented 


samples 
Standard ) 
Underprocessed 

Standard 

Underprocessed 

Standard 

Underprocessed 

Standard 

U'nderprocessed 


had received the standard commercial process. Fruit under 


pro essed in this pH range showed spoilage in 1 out of 5 sam 
ples, or 20%. At pH 4.3 to 4.4, standard and underprocessed 
samples showed 50% and 77% spoilage, respectively. At pH 
4.5 to 5.0 all samples fermented. No difference was found be 


tween the 2 series of underprocessed samples 

In Table 2 data are presented to demonstrate the control of 
Clostridium pasteurianum in acidified Flemish Beauty pears 
receiving the standard heat sterilization process. Eighty percent 
of unacidified samples fermented, as did those containing 0.1% 
citric acid. Where 0.2% citric acid was present 25% of samples 
fermented, while in the samples containing 0.3% acid, no spoilage 
was encountered. It should be noted that the Flemish Beauty 





Technical Program and 
Abstracts 


FOURTEENTH ANNUAL MEETING 


OF THE 


INSTITUTE OF FOOD TECHNOLOGISTS 


JUNE 27 through JULY 1, 1954 
LOS ANGELES, CALIFORNIA 





YOUR ANNUAL MEETING 


Ihe program of the 14th annual meeting of the Institute of Food Tech 
nologists, presented in the following pages. emphasizes the high purpose and 
responsible character of the enterprise of the Institute in promoting the best 
interests of its members, the profession of food technology and the public 


welfare 


I he technical papers are replete with new scientific and technical informa 
tion, well calculated to keep our membership informed concerning current 
developments on the frontiers of food technology. They deal with a host of 
food and container problems and touch on the vital interests of all segments of 


the food industry 


Ihe new products, materials, instruments and process equipment on display 
in the exhibit halls, will supply a most important educational supplement to the 
technical program. Made available by leading food and allied industries, these 


exhibits bring into focus the most recent technical and engineering advances. 


Ihe social events, interwoven in the fabric of the program pattern, empha- 
size the traditions of the Institute and feature the gracious quality of Southern 
California hospitality. They are designed to generate good fellowship and 


stimulate personal exchange of thoughts and ideas. If you make the most of the 


opportunities which they encourage, you are sure to enjoy very pleasant and 


profitable returns 

With boundless energy and unwavering devotion to the ideals of the Insti 
tute. superb arrangements have been made by the Southern California Section 
to meet all of the requirements for a highly successful meeting. The Section 


joins with me in urging every member to attend 


BERTON S. CLARK 


Presiden: 





TECHNICAL PROGRAM AND ABSTRACTS 


GENERAL AND SOCIAL EVENTS 
(Al events will be held in the Biltmore Hotel, 
unless otherwise noted) 
Saturday, June 26 
Executive imittee Meeting, 10:00 a.m.—Con 
feren 7 
Editorial Meeting, 7:30 p.m.—-Conference 
Room 
Sunday, June 27 


National Council Meeting, 10:00 a.m.—Confer 
Galeria 
+:00 p.m. to 6:00 p.m 


‘ on, 30 p.m. to 9:00 p.m 
lies Get-together Tea 
Music Room 
Social Hour yurt Southern California Section, 
8:00 p.m.—Renaissance Room 
Monday, June 28 
University of California Alumni Breakfast 
a.m Conference Room 4 
Registration, 8:00 a.m. to 7:00 p.m 
Opening General Session, 10:00 a.m 
sance Room 
U.S.D.A. Research Service Luncheon, 12:15 p.m 
Crystal Room, Clark Hotel, 426 South Hill 
sity of Massachusetts Alumni Luncheon, 
) p.m.— 5 


Galeria 
Renais 


nference Room 5 

Award Banquet, Honoring Dr. Charles N 

rey, Recipient, 7:00 p.m Biltmore Bowl 

followed by entertainment and dance) 

Committee on Citrus Products, 5:00 p.m.—-Con 
ference Room 

Cor mittee on Tast 

OU p.m 


Testing and Consumer Pref 


? 


erence Conference Room 2 


Tuesday, June 29 


Section Officers’ Breakfast, 
Room 4 

Mass. Institute of Technology Breakfast, 7:30 
a.m.—-Conference Room 5 

Plant Trips—schedule follows in program 

Babcock-Hart Award Luncheon, Honoring Dr. E 
J. Cameron, Recipient, 12:00 p.m Renais 
sance Room 
nmittee on Fr 

e Room 

Committee on Education for Food Technologists, 
9:15 p.m.—Conference Room 8 

Pectin Round Table, 8:00 p.m 
Room 4 


Wednesday, June 30 
Canadian Breakfast, 7:30 a.m 
Rooms 3 and 4 
Registration, 8:00 a.m. to 5:00 p.m.—Galeria 
General Session, 10:00 a.m.—Biltmore Bowl 
Outing for all at Knott's Berry Farm, 2:00 p.m. 
to 9:30 p.m.—Buses leave from Grand Avenue 
entrance of Biltmore 
Fried chicken dinner, compliments Southern 
California Section 
Thursday, July 1 
Plant Trips 
Installation Luncheon, 
Room 


30 a.m Conference 


ozen Foods, 5:15 p.m Con 
? 


Con feren¢ 4 


Conference 


schedule follows in program 
12:00 p.m.—Renaissance 


LADIES’ PROGRAM 


Ladies’ Lounge 

There will bi ' men guests 
the [.} n the Biltmore Hot nformation on 
all trips will 
ndent sight-see 
will help you ar 
spitality Committee 
ill have maps and literature about interesting local 
ittractions ; el ickets radio and televi 

10n performances 


lickets Required for All Functions 


All scheduled ev ntrolled by the use 
tickets which ma it the Registration 
For those events away from the hotel it will be 
necessary to mak rg he cost of transporta 
tion. Ihe bus far hown f{¢ ich event. ‘Tickets 
must be obtained not later than the day prior to the 
event so that adequa portation may be ar 
ranged. All buses | rand Avenue En 
trance of the Biltm 


~ 
é 


Sunday, June 2 
4-6 p.m All ladies ; wvited to a Get-Ac 
quaint Music Room of 

the Bilt: Wives of our 

President an esident-Llect will be 

honor 

8-10 p.m. Social 
the Cenaissan Room, 


Hotel 


Monday, June 28 
8:45a.m. ‘Trip to Holl ovie studios and 
homes of stars inch, on your own, 
at fabulous Farmers Market. ‘Time al 
d to visit interesting shops and 
food stall Transportation $2.00 
Return Biltmore for visit to the 
Exhibits at the nvention. The ex 
hibitors will be honored to have you 
show this int in thei displays. 


registered persons 
Biltmore 


4:00 p.m 


uet in world re 

wl. ‘his will be 
inment and a dance 
wl Orchestra. 


Fuesday, June 
8:45 a.m h Art Colony, 
A sidewalk 
f fascinating 
famous pottery 
howder prepared 
he bea h; demon 
ear fishing and skin div 
icturesque [Laguna 
s time a stop will be 
mad ission San Juan Capistrano 
Iran 
Wednesday, June 30 
Mort if r local shopping 
mmittee will di 
sus stores 


3 





2:00 p.m 


Thursday, July 


Join your husband for an outing at 
Knott's Berry Farm and Ghost Town. 
You will get an insight into Old 
Western Frontier Days. You'll never 
forget this trip. Be sure to wear com- 
fortable clothes and walking shoes, 
and take along a warm jacket. An old 
fashioned fried chicken dinner, com 
pliments of the Southern California 
Section. Return to Biltmore about 
9:30 p.m. Transportation $1.00. 


Shopping on your own in our many 
delightful stores. Or how about tak- 
ing one of the plant trips? They will 
be interesting and educational. 


PLANT TRIPS 


Visits to several plants have been scheduled during 


the week 


Since transportation must be arranged it 


is necessary that tickets be secured the day before the 


trip 


of transportation 


A charge is made for each trip to cover the cost 


only. All from the 


trips start 


Grand Avenue Entrance of the Biltmore Hotel. 


Tuesday, June 29 


8:30 a.m 


9-00 a.m 


11:30 a.m 


1:30 p.m 


Thursday, July 


8:30 a.m. 


8:30 a.m 


Fish Visit the Starkist 


Processing 


(Tuna) and the Van Camp Sea Food 
Company plants at Terminal Island. 


Return to Biltmore about 12:30 p.m. 
Transportation $1.50. 


Citrus Processing. Visit the Exchange 
Orange Products plant at Ontario and 
the Exchange Lemon Products plant 
at Corona. Return to the Biltmore 
about 5:30 p.m. Transportation 
$2.50 
Brewery. Visit the Pabst Brewing 
Company plant in Los Angeles; 
luncheon served. Trip limited to 125 
Return to Biltmore Hotel about 4:30 
Transportation $1.50 


Laboratory. Visit the U. S. Depart 
ment of Agriculture Fruit and Vege 
table Chemistry Laboratory, Pasa- 
dena. Return to the Biltmore Hotel 
about 5:00 p.m. Transportation 
$1.50. 


p.m 


Vegetable Shortening. Visit the new 
Lever Brothers soap and_ vegetable 
shortening plant. Return to Biltmore 
Hotel about 12:00. ‘Transportation 
$1.00 


Combination trip to F. Ritter and 
Company, extract and flavorings man- 
ufacturer; then to the Knudsen Cream- 
ery Co. plant in Los Angeles. Return 
to the Biltmore about 12:00. Trans 
portation $1.50. 


1:30 p.m 


Trip to the new Carnation Co. Re 
search Laboratory at Van Nuys. Re 
turn to the Biltmore about 5:00 p.m 
Transportation $1.50 


Trip to American Can Co. plants. 
Both tin cans and paper milk contain 
ers are fabricated in these plants. Re 
turn to the Biltmore about 5:00 p.m 
Transportation $1.00. 


+++ 


SUMMARY OF TECHNICAL PROGRAM 


Monday, June 28 


10:00 a.m 


2-00 p.m 


2:00 p.m. 


2:00 p.m 


2:00 p.m. 


2:00 p.m. 


Tuesday, June 


9:00 a.m 


9-O0O a.m 


9:00 ; 


9:00 a.m. 


9:00: 


General Session Renaissance Room, 
Biltmore Hotel 

Greetings from the Southern Califor 
nia Section 

Presidential Address Dr. 
Clark 

The Inquiring Mind—Dr. L. A. Du 
Bridge, President, California Insti- 
tute of Technology 

Our Daily Bread-—Walter H. Staves, 
Minister, Congregational Church of 
the Chimes, Van Nuys, California 

Official Opening of the Exhibits 

Section A—Problems in Fruit and 

Vegetable Research and Technology. 

Sunkist Board Room, Sunkist Build 

ing, 707 W. Fifth St. 

Section B -—— Wine Stability. Edison 

Auditorium, Edison Building, 601 W. 

Fifth St. 

Section C —- Special Purpose Foods 

Renaissance Room, Biltmore Hotel 

Section D—Research Papers—Poul 

try, Eggs and Milk. Biltmore Confer- 

ence Room | 


Berton S. 


Section E—Research Papers. Biltmore 
Conference Room 2 


29 

Section F—-Consumer Testing. Sun 
kist Board Room, Sunkist Building, 
707 W. Fifth St 


Development and Admin 
istration of Federal and State Food 
and Drug Laws. Edison Auditorium, 
Edison Building, 601 W. Fifth Sct. 


Section H The Life and Accom- 
plishments of Edwin Bret Hart. Ren- 
aissance Room, Biltmore Hotel 

Section I—-What’s New in Food Pack 
aging. Biltmore Conference Room 2 


Section G 


Section J—Pectin and Pectic Materials 
in Relation to Food Processing and 
Preservation. Biltmore Conference 
Room | 

Pectin Round Table, 8:00 p.m., 
Tuesday, Biltmore Conference Room 


l 





Section K Advances in Fruit and 
Vegetable Dehydration Biltmore DETAILED PROGRAM 
Conference Room 8 

p.m. Section | Marketing. Sunkist Board MONDAY MORNING JUNE 28 


Room, Sunkist Building, 797 W 
Fifth St 


p.m. Section G (continued )—-Development GENERAL SESSION 
and Administration of Federal and 
State Food and Drug Laws. Edison 


Auditorium, Edison Building, 601 W 
Fifth St 10:00 


Renaissance Room—Biltmore Hotel 


00 p.t ction M-—Frozen Foods siltmore 10:05 IN | THI HERN CALI 
Conference Room 2 | 
| POWELI 


00 p.m. Section N—Research Papers: Irradia 
Angel Calit 


tion Studies and Others Biltmore 
( ) ence ‘<e'e) <L . ) 
onference Room | RESIDENTI \DDRESS: Progress Report 
Section K (continued Advances in 
Fruit and Vegetable Dehydration 
4iltmore Conference Room 8 
Wednesday, June 30 | DUI pr lent, California In 
‘ tit Pasadena, Calif 
10:00 a.m. General Session. Biltmore Bowl, Bilt 
more Hotel 
Nicholas Appert Award Address VALTER 1] rAV] Minister, Congre 
Dr. CHARLES N. FREY gational Church of the Chimes, Van Nuys 
Jabcock-Hart Award Address f 
Dr. E. J. CAMERON 
Food, Nutrition, and Mankind in the 
Futur . BECKETT, Aseptic Thermo Indi 
itor D h 1, ( 
Food Technology and the Interna 
tional Technical Assistance Pro 


grams 


EXHIBITS 


alif 


MONDAY AFTERNOON — JUNE 28 


Thursday, July 1 
a i Section A—Sunkist Board Room 
1:00 a.m. Section O——Citrus Concentrates. Sun Sunkist Building, 707 W. Fifth Street 
kist Board Room, Sunkist Building 
707 W. Fif in Frei 
) W. Fifth St Problems in Fruit and Vegetable Research and Technology 
m. Section P——Recent Basic Investigations 
in Food Science. Edison Auditorium 
Edison Building, 601 W. Fifth St niver 
Section Q——Food Engineering Sympo 9-00 Introductory Remarks 
Hs if ‘ 4 €ill n 


sium Renaissance Room, Biltmore 1. Ho MacGill 
onn ViIACURIIIIVEAY 


Hotel 


(Chairman 


Section R—Flavor Changes in Foods > . The Re search in Solving Raw 
d by Applied Chemicals Product Problems of the Processor 
Biltmore Conference Room | Scheduling Plantings and _ Predicting 


is Influence 


\ f eocessing Vege 
Section §S Research Papers: Vege Harvest Maturities for Processing Vege 
bles 
? tabies 


tables. Biltmore Conference Rooms 3 

and 4 H. | EATON, ¢ nental Can Company 
on P (continued ) Citrus Con 

centrat Sunkist Board Room, Sun ‘e mperatures lation to Deciduous 

kist Building, 707 W. Fifth St t 


Section O (continued Recent Basi 
Investigations in Food Science. Edison 
Auditorium, Edison Building, 601 W 
Fifth St 


ili 


ntinued Food Engi 

mposium Renaissance 
H ! . Probl n ndli aw Commodi 
Plants 


C onferen 
Research Papers: Fruits 
Conference Rooms 3 and 4 4:3! ; XHIBITS 





MONDAY AFTERNOON — JUNE 28 


Section B—Edison Auditorium 
Edison Building, 601 W. Fifth Street 


Wine Stability 


‘ 
I 


PCHELIST CHEF! 
Het and 


eu Vineyard 


DIMITRI 
JOSEPH I 
Rutherford 


6. bined vod for Heat and Cold 
Wines 


2:30 2 d emistry of Copper Casse 
{ ON and M. A. JOSLYN, Univer 
Berkel Calif 
Influence of pH and Total Acidity 
Stability of Sherry Wine 
| I OTTO, Roma Wine ¢ 
RKENTIN I he I wining 


It Call 


9. Stabilizing Apple Wine With Enzyme 
H. Y. YANG, Oregon State College, Cor 


Sulphur Dioxide-—-Its Importance in 
Maintain Stability in Wines 


Helping 
, f | in Swiss ¢ ny. ¢ 
Cali 


Ihe Lactic Acid Bacteria and Stability 
of California Wines 
REESE HL. VA IN iversit of ali 
fort | 


Jottle Stability 
Wines 


Composition of 


Yeast Laboratory 


VISET YOUR EXHIBITS 


MONDAY AFTERNOON — JUNE 28 


Section ¢ Renaissance Room—Biltmore Hotel 


Special Purpose Foods 


| Gil 


California 
yrmia 


Introductory Remarks 


| 


lechnological Problems in Preparation 
of Special Purpose Foods 

HOM HULTZ. Ores 

rva 


Nitrogen Content of the 
olloidal Stability of the Wine 


Present Needs for Special Purp: 
Foods in Medical Diets 
TELFER B. REYNOLDS, ( 
Southern Californ Scl lof M 
Angele Cal 


i 


Pediatric Food Problems 
ROBERT A. ULSTROM, Sch 
ne. Unives -— 


of Ca 


forn 


Calif 


Problems in Feeding of Older Persons 
ROBERT R. COMMONS, § A 
ine, University of Calif ’ 

l Angeles ¢ 


Clini ( 
geles, Calif 


Los An 


Problems in Practical Feeding of Di 
tetic Foods 
RUTH LITTLE, White emorial H 


l Angeles, Calif 


Special Purpose Foods (Fruits 
Vegetables) 
( A. WEAS]I 


rated, St kton. Calif 


Ihe Metabolism of Sorbitol and Man 
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ARNE N. WICK, Scripps Metal 

La Jolla, Calif 


Effects of lodized Salt in 
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N. KOJIMA and H. D. BROWN, Tt 


State Universit Columbus, Ol 
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A. RICHARD KOHLER, HARRY | 
QUIST, and W. H. MILLER, Leder 
oratories Division American Cvanan 
pany, Pearl River, N. Y 


22. Flavor of Untreated, Oiled and Ther 
mostabilized Shell Eggs After Storage 
at 34° F 
SALLY FOSS PRA 
OWEN COTTERIL!I 
Ames, lowa 


Destruction of, Enzyme Activity 

Eggs by Heat Treatment 
OWEN J. COTTERILI lowa Stat 
lege, Ame lowa and A. R. WINTER 
( COOK and H. H. WEISER, The 
State University, Columbus, O} 

Ihe Contro! of Bacteria in Shell Eggs 
A. R. WINTER and PATRICIA SHI 
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of Panel for Testing Consumer Prefer 
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MILLER, JOHN H. NAIR an 
J HARRIMAN Thomas J 
Hoboken, N. J 


Investigatic n of Food Products at the 


Consumer Level 
H. R. BALDWIN, Kraft Foods Company 
R irch Laboratories, Glenview, Illinois 
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An Application of Sensory Analytical 
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The Milling Industry—-Its Interest in 
Food and Drug Activities and Legisla 
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J N. PETERS, Quaker Oats Company, 
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The Pre yram of the Food Protection 
Committee of the National Research 
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I MII MRAK University of California 
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Loxicological Determination of Suita 
bility of Food Additives 


H. J. DEUEI IR., University of Southern 
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Do Present Grade Standards for Proc 
essed Foods Meet the Needs of the Con 


sumer 
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Thirty-T wo Years’ Association with 
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C. A. ELVEHJEM, University of Wis 
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Contributions of E. B. Hart to Animal! 
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S. LEPKOVSKY University of California 
Berkeley Caht 


The Impact of E. B. Hart's Contribu 
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Current Status of Plastic Films in Food 
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C. C. SUTTON and C. M. WOODCOCK 
Central Laboratories, General Foods Corpora 
tion, Hoboken, New Jersey 


New Developments in Paperboard Con 
tainers 


HOWARD S. GARDNER, DAVID G 
EFDWARDS and MONROE |! SMITH 
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New Developments in Metal Cans 


R. H. LUECK, R. W. PILCHER, and k 
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BOR SHIUN LUH, SHERMAN J. LEON 
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Mode of Action of Fruit Pectolytic En 
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Introductory Remarks 
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Producing Florida Citrus for Frozen 
Concentrat 
OHN W. SITES and A. I CAMP, Citru 
experiment Station, Lake Alfred, Florida 


113. Characteristics of Concentrate Made 
from Dyjfferent Varieties of Citrus 
Fruits 

FW. WENZEL and E. L. MOORE, Cit 
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R. W. KILBURN and PALMER TUT 
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Ihe Slide-Plate Method of Estimating 
the Number of Viable Organisms Pres 
ent in Orange Juice 
KENNETH M. ROWELI The Exchange 
Orange Products Company, Ontario, Cal 
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Sources and Detection of Voges-Pros 
kauer Reactants in California Valencia 
Orange Juice 
( GORDON BEISEI R WILLARD 
DEAN, ROBERT L. KITCHEL and KEN 
NETH M. ROWELI Exchange Orang 
fucts Company, Ontario, Calif ind ¢ 
NAGEI nd REESE H. VAUGHN 


niversit f California, Davis. Calif 


117. The Role of the Evaporator in the Pre 
duction of Frozen Concentrates 
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Inc., and H W SCHWARZ, Minute 


Maid Corporation, Plymouth, Fla 


The Effect of Concentration on Qual 
ity of Frozen Orange Juice with Parti 
ular Reference to 58.5° and 42° Brix 
Products 
( W. DUBOIS and D. |! MURDOCK 
Minute Maid Corporation, Plymouth, | 
Differential Method of Cloud Determi 
nation in Frozen Orange Concentrates 
R J. McCOLLOCH and R. G. RICI 
United States Department of Agricultur 
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N. Y 
123. L:ngineering Aspects of Food Produc 
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of Agriculture, Agricultural Research Ser 
Research Branch, Fruit and Vegetable 


aboratory, Pasadena, California 


indicated that lindane and benzene hexa 

flavors in certain food products, while other 

pesticides su ( oxaphene, Systox, aldrin, dieldrin, and hepta 

hlor are under suspicion as causing similar flavor differences. A 

1 result of these observations off-flavor development in a number 

of food products treated with pesticides is being investigated by 
federal, state, and industry laborator 

The Pasadena Laboratory is cooperating with the Entomol 
Department of the University of California Citrus Experiment 


station at Riverside in studying off-flavor development in citru 
juices prepared from pesticide-treated fruits. Selectio 
pesticides to be tested, their application to citrus trees 

on of the pesticides for insect control, and the estimation 

ticide residues in the fruit are performed by the Citrus Exper 
ment Station. After the sprayed fruits, with unsprayed control 
have been examined and analyzed they are delivered to the Pasa 
dena Laboratory where they are washed, juiced, and processed 
under semi-commercial conditions. Half of the juice is proc 
essed as a frozen 4-to-1 concentrate, while the other half is 
pasteurized and canned as single-strength juice he frozen 
amples are stored at O | and the pasteurized samples at 
O° | and both lots are taste-tested immediately after proce 
sing and after 6 and 12 months’ storage Ihe triangular taste 
test is used on all samples, in which individual tasters are given 

samples which have received the same treatment and one 
sample receiving a different treatment Panel members are re 
quested to direct their attention to the detection of flavor differ 
ences between samples, and no effort is made to correlate results 
with consumer preference. The individual reactions are tabulated 
nd analyzed statistically. Similar taste tests on duplicate sample 
are made by a panel at the Citrus Experiment Station, and 
third industry panel is available to check samples suspected by 
either group as having an off -flavor 

Storage tests have been completed on orange juices prepared 
from fruits sprayed with sulphenone, EPN, and Systox, and n 
off-flavors were detected by either panel. Orange juices prepared 
from fruit sprayed with amiticide (D228) are now under te 
ind no off-flavor was detected in any of the freshly processed 
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d and/or frozen samples of 9 vegetable products treated 


with different insecticides before harvest were submitted to tast 
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stem Ihe results indicated that the 2 methods were of ap 


proximately equal effectiveness when the test material was uni 
form, such as a homogenized liquid 
As the product became more variable, and as the unit size 


increased, the multiple comparison method gained in efficienc 
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COLD PROCESS JELLIES AND MARMALADE 


R. L. HANDWERK and W. CARSON BROWN 
Kraft Foods Company, Research | aboratories 
Glenview, Illinois 


A line of products consisting of jellies, marmalade, and cran 
berry sauce packaged and marketed in individual portions to the 
institutional trade is produced by a ‘‘cold process These cold 
process products are distinctive in flavor and color as they have 
not been overheated, caramelized or deprived of volatile flavor 
ing ingredients 

Fruit and juice ingredients must be of highest quality and 
possess all of the original flavor character of the fresh material 
when used in cold process formulas. Strict control must also be 
maintained over solids, sugar and fruit content and sanitary 
character of the raw material. Formulae must be carefully de 
vised and strictly observed to produce a product which meets the 
Federal definitions since the usual boiling to a desired solids con 
tent is not practiced. Processing must be especially designed t 
obtain desired gel strength and to avoid preset in processing lines 
Packaging and quality control of this line is also unique and pre 
sents its own problems. Illustrative examples of some of the 
problems encountered and their solution will be given 


DEVELOPMENT OF A NEW CONCEPT FOR 
PROCESSING FRUIT JELLY 


W. J. HOOVER, A. I. NELSON and M. P. STEINBERG 
Department of Food Technology, University of Illino: 
Urbana, Ilinois 


The purpose of this investigation was to develop a manu 
facturing procedure which would result in higher product quali 
ty and processing time economy. The basic concept of this new 


method involved a processing procedure in which a portion of 


the fruit juice was not subjected to boiling temperatures. The 


fruit juice for a given batch was divided into 2 or 3 portions 
but only one was boiled to evaporate the required amount of 
water. The sugar and pectin were dissolved in another portion 
at a relatively low temperature. This and a fresh juice portion 
when used, were combined with the concentrated portion and 
the mix heated to the prescribed filling temperature. This innova 
tion was expected to minimize loss of volatile flavors. reduction 
of jelling power and formation of brown reaction products 

A statistical design known as a ‘‘balanced incomplete random 
ized block arrangement’ was used for this research The ex 
perimental process treatments produced an apple jelly which was 
definitely superior in quality to that produced by the simulated 
commercial process control. Time economy was realized by using 
this processing concept The use of a sucrose-dextrose sugar 
system resulted in a jelly of significantly better quality than did 
use of a sucrose-corn syrup solids system 


STUDIES ON REMOVAL OF THRIPS FROM CANE 
BERRIES INTENDED FOR PROCESSING 


J. E. BREKKI 
S. Department of Agriculture, Agricultural Research Ser 
Western Utilization Research Branch 
Fruit and Vegetable Products Laboratory 
Puyallup, Washington 
( ( NIMMO and H. A. SWENSON 
S. Department of Agriculture, Agricultural Research Ser 
Western Utilization Research Branch 
Albany, California 
E. SAMUELS and J. R. BrRoct 
Department of Food Technology 
Oregon Agricultural Experiment Station 
Oregon State College. Corvallis, Oregon 


With the view of improving methods for removal of the in 
sect, thrips, from black or red raspberries intended for canning 
or freezing, efficiency of various dry and wet methods common! 
used for cleaning cane berries was investigated. Several of these 
methods appeared to be inadequate when the infestation of thrips 
in the raw material was heavy. A new process involving wetting 
of black and red raspberries in a solution of 0.1% of a wetting 
agent (a sodium alkyl ary! sulfonate) prior to the usual water 
wash was found to remove 85-95% of the thrips. as compared 
with 40-60% removal by the usual methods The yield of 
berries from this cleaning process is essentially the same as the 

ield obtained by conventional cleaning procedures. U: 


tergent does not appear to adversely affect color, texture, or other 
quality factors of cane berries for freezing. Analyses for residual 
sulfonate wetting agent has shown results ranging from 0 to 25 


p.p.m. Limitations of the analytical method currently used in 


residue determinations are discussed 
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MOLD COUNTING AS A MEANS OF EVALUATING 
EFFICIENCIES OF FRUIT WASHING 
TECHNIQUES 

RICHA! 
Monsant 


MUND!1 
University of Tennesse 
Knoxvill LDennesses 


Ihe mold count technique was used to evaluate the useful 
ness of detergents in washing strawberri Problems arising 1n 
connection with the selection samples vethods of washing 
preparation of slides, and techniques of mold counting are dis 
cussed. A statistical treatment of the results gives additional in 
formation on the value of the mold count as a means of judging 
the quality of processed fruits In an effort to eliminate the 
influence of individual vagaries in mold counting several people 
were used in counting the same slides. Results show the extent 
of deviation between the mold counts of each person counting 
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Identification of the Carbonyls and Certain 
Low Boiling Substances 


K. P. DIMICK and BENJAMIN MAKOWER 
Department of Agriculture, Agricultural Research Service 
Western Utilization Research Branch 
Albany, California 


systematic study of the identities and amounts of the vola 
tile flavoring compounds in strawberries is being made to aid in 
characterizing the flavor as to quality and potency, and certain 
phases of the study have been completed. The flavor was sepa 
rated from fresh Marshall strawberry puree by vacuum flash 
vaporization of 35% of the water and was concentrated to a 
5 2-fold essence by distillatior 

[he carbonyl compounds were isolated from this concentrate 

their 2,4-dinitrophenylhydrazone derivatives and were sepa 
rated by chromatography The identities and amounts of these 
ompounds in terms of total essence were: acetaldehyde 6.1% 
2-Hexenal 9.0% biacety! 0.26% The amount 
of total essence, calculated from carbon analysis as ethyl alcohol 


acetone 3.4 


was about 80 parts per million in the original fruit 

I< identify other volatile onstituents the 52-fold essence 
was concentrated to 850-fold by distillation The organic com 
ponents were removed by further distillation in two fractions 
One fraction boiled below 85° ¢ and was found to contain 
principally ethyl alcohol and smaller amounts of methyl! alcohol 
and organic esters The other fraction was a water-and-oil 

heterogeneous azeotrope below 
strawberry aroma The identity 


mixture which distilled over as 
lOO ¢ and had the ty 


ier under investi 
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CONCENTRATION OF STRAWBERRY JUICE 
H. WALKER, G YOTTER, R. M. MCCREADY, and 
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prolems n nv n of strawberry 


into a frozen concentrat ve been exarnined and methods 
] fold concentrates contain 


presented for preparing 5- to 
recovered volatile flavor constituents 
Gelation which occur if ngle strength juice appears to be 
to deesterification of tin by the naturally occurring pectin 
‘ 


esterase enzyme in the j rm low-methoxy! pectins 
which, in turn, react with naturally « irring calcium to form 
| Gelation can be preven by degrading the pectin with 
enzyme preparation Such treatment permits clarification 
uice to a sparkling brilliance 
Ihe need is estimated f 


vacuum concentratior 


flavors prior 
te the degree of 


43 





evaporation required for adequate recovery of volatile flavors in 
two types of essence recovery units. Data are given on the effects 
of batch-wise concentration at various temperatures in a falling 
film evaporator upon changes in color and flavor in the product 
Under the experimental conditions, the product tends to develop 
heat-induced flavors and to darken when concentrated at tempera 
tures much over 100° F 

Seven-fold strawberry-juice concentrate prepared by these 
methods is now commercially available. It is particularly attrac- 
tive to manufacturers of strawberry products because of the large 
reduction in freezing, storage, and shipment costs on a solids 
basis of a product originally containing 90-95% water 
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A STUDY OF COLOR CHANGE IN STORED 
APPLE JUICE CONCENTRATES 


E. C. DryDeNn, M. L. BUCH, and C. H. HILLS 
U. S. Department of Agriculture, Agricultural Research Service 
Eastern Utilization Research Branch 
Philadelphia, Pennsylvania 


Full-flavored 68° Brix apple juice concentrates were stored at 
5°, 25°, and 37.8° C. Measurements of color density were made 
at frequent intervals for periods up to a year. The color changes 
are graphically portrayed by plotting color density against time 
of storage. 

Various treatments were applied to the stripped juice before 
concentration in an effort to reduce the rate of darkening. Ion- 
exchange treatment, which effected a considerable reduction in the 
content of nitrogenous matter, also caused a reduction in rate of 
darkening. A single pass through a column of cation-exchange 
resin significantly reduced the browning rate. A subsequent pass 
through an anion-exchange resin caused a further reduction. In 
the latter case it was necessary to restore the acidity of the juice 
by the addition of organic acid in order to have a palatable juice 
after reconstitution. 

The addition of ascorbic acid reduced the rate of darkening 
at the lower storage temperatures. Sulfite caused a decrease in 
color and marked inhibition of darkening. Decolorization with 
carbon was effective, especially when combined with ion-exchange 
treatment. 

Darkening of untreated apple juice concentrate proceeds at a 
somewhat slower rate when air is excluded during storage. Stor- 
age in daylight does not increase the rate of darkening at room 
temperature 
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FACTORS INFLUENCING THE TEXTURE OF FROZEN 
CULTIVATED BLUEBERRIES 


E. E. ANDERSON and W. B. ESSELEN 
Food Technology Department, University of Massachusetts 
Amherst, Massachusetts 


With the increasing popularity of commercially cultivated 
blueberries there has been some discussion as to which method of 
preparing the berries for freezing would result in the mos: 
acceptable frozen product. 

Over a three-year period, frozen blueberry packs were prepared 
as: (1) control pack——no added sirup or sugar; (2) dry sugar 
pack-——4 parts of berries to 1 part of sugar; (3) sirup packs 
containing from 20 to 60% cane sugar; and (4) water packs 
The effect of different blueberry varieties and time of picking on 
the texture of frozen blueberries was also studied. 

The ratings of the frozen packs in decreasing order of desired 
texture were: 50 and 60% sucrose sirup packs; other sucrose 
sirup packs; dry sugar (4:1) pack; and water pack. Incorpora 
tion of berries from these packs into blueberry pies appreciably 
reduced the textural differences although the berries from the 50 
and 60% sucrose sirup packs retained their individuality to a 
greater extent than did those from the other packs. 
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THE USE OF FRESH FRUIT MATURITY FACTORS 
TO PREDICT THE QUALITY OF CANNED 
ITALIAN PRUNES 


ROBERT C. WILEY 
University of Maryland, College Park, Maryland 
and 
OLIVER J. WORTHINGTON 
Oregon State College, Corvallis, Oregon 


There is a distinct need for information concerning the effect 
of stage of maturity of the canning quality of the Italian prane 


uw 


This study was undertaken to determine which of several 
maturity indices of Italian prunes could best be used for pre 
dicting canned fruit quality, their approximate values, and useful 
ness as harvesting guides. 

Approximately 200 raw prunes were harvested from each 
of 5 Italian prune trees near Corvallis, Oregon, every 3 days 
for 9 consecutive harvest dates. Forty individual fruit from 
each tree were drawn at random from the 200 and subjected to 
a series of fresh fruit quality or maturity tests. 

For each quality factor which was measured, the experiment 
was set up as a 9 by 5 factorial analysis of variance study with 
the number of observations in a replication depending upon the 
factor being studied. 

The correlation of each objective and subjective test with 
canned fruit flavor is included. The regression line, standard 
error of estimate and 90% confidence limits were calculated for 
each test which had a correlation coefficient of 0.80 or better 
with canned fruit flavor. 

Results show that several objective tests used on raw prunes 
such as soluble solids-acid ratio, pressure test and per cent soluble 
solids, in the order named, show correlation coefficients of 0.90 
or better with flavor of the canned prune. Analysis of variance 
and L.S.D. of these data indicate they possess good 3-day pre 
cision as a guide to harvest maturity. Per cent soluble solids 
appear suitable for longer time intervals. 

Subjective color and flavor of the canned prunes were judged 
by a statistically selected panel of judges. The correlation between 
color and flavor of the canned fruit was the highest of the study 
(rc = + .95). Indications are that color determinations of 
Italian prunes can well be substituted for cumbersome taste 
panels in determining flavor quality of the fruit 
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THE TRANSLOCATION OF SUGARS AND WATER 
IN CANNED FRUITS 


EDWARD Ross 
State College of Washington 
Pullman, Washington 


Six fruit and 5 cover sirup variations were investigated. The 
experiment was planned statistically to account for individual 
can and batch variations. Drained weights and sirup cutouts 
were determined on both fruit and cover sirup up to 3 months 
of storage. Rate curves for fruit drained weights were interpreted 
to indicate an initial translocation of water from fruit to cover 
sirup in order to approach isosmotic conditions. This initial 
translocation was considered to take place within 24 hours after 
canning, followed by translocation of sugar and water molecules 
into the fruit, accounting for an observed increase in drained 
fruit weights up to 3 months of storage. Statistically significant 
differences between sirup variations were found for 4 of the 
fruits with respect to drained fruit weights after 3 months of 
storage. Sirup cutouts were observed to remain essentially equal 
and constant for the 5 sirups after one week. 

It is proposed from these results that fruits packed in sugar 
sicups behave like a matrix which permits free movement of 
water molecules and restricted movement of sugar molecules 
The degree of that restriction would determine drained weight 
differences due to fruit and cover sirup variations 
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PROCESSING CHARACTERISTICS OF TEXAS 
GRAPEFRUIT 
I. Color and Maturity Studies of Ruby Red 
Grapefruit 


BRUCE J. LIME, THOMAS S. STEPHENS, and 
FRANCIS P. GRIFFITHS 
U. S. Department of Agriculture, Agricultural Research Service 
Southern Utilization Research Branch 
U. S. Fruit and Vegetable Products Laboratory 
Weslaco, Texas 


Color is an important variable in processed juice from red 
grapefruit. It develops in the immature fruit and fades as the 
fruit approaches maturity. Maximum coloration occurs before the 
optimum maturity for processing is reached. Lycopene is the 
dominant pigment influencing color variations. Carotene is 
present in small amounts in immature fruit and increases slightly 
as the fruit matures. Naringen was one of the constituents checked 
in evaluating the maturity of the red grapefruit. Its values 
are high in the immature fruit. They decrease as the fruit 
matures but remain relatively constant in the mature fruit 





FERMENTATION IN CANNED 


TABLE 2 


Effect of added citric acid on growth of Clostridium 
pasteurianum in canned Flemish Beauty pears 
receiving standard process 


ah wes No. of Ne ye 
added ‘ samples fermented fermented 


pears used in this experiment had received maximum storage, 
with consequent reduction in fruit acid. This probably accounts 
for the fact that only the higher concentrations of added citric 
acid showed beneficial results 


DISCUSSION 


The results of this study indicate that standard 
methods of processing are not sufficient to destroy the 
spores of the strain of Clostridium pasteurianum en- 
countered in this work in cases where the pH of the 
fruit is above 4.25. This agrees with the findings of 
Townsend (5). Present recommended processes should 
eliminate spoilage where the pH lies below 4.2, although 
there is some indication that the standard process might 
not be adequate for Flemish Beauty pears in the pH 
range of 4.0 to 4.2. Underprocessing involves a definite 
risk of spoilage if the pH is in the range from 4.1 to 
4.25. Bartlett pears are as a rule sufficiently acid to fall 
within the safe range, but Flemish Beauty pears being 
less acid, are subject to spoilage by Ce pasteurianum, It 
may be noted that in the critical pH range, 4.15 to 4.25, 
a period of at least 12 minutes at a temperature of 
87.8° C. (190° F.) or higher is required to prevent 
spoilage 

The addition of citric acid to the syrup renders the 
canned product less liable to spoilage in the case of 
Flemish Beauty pears. The amount of acid to be added 
will depend on the stage of maturity of the fruit. As 
indicated in Table 2 the higher concentration of 0.3% 
citric acid is necessary if the fruit has been held in stor 
age over an extended period with consequent increase 
in pH. Fruit in optimum condition should not require 
\cidification of 
Flemish Beauty pears with citric acid in concentrations 


the addition of more than 0.2% acid 


not exceeding 0.3% has no adverse effect on flavour, 
colour or texture 

\ possible factor in butyric spoilage of Flemish 
Beauty pears is the extremely high pH of the core area 
Pears with an average pH value of 4.4 may have a core 
Acidification of the 
syrup assists in the sterilization of these low acid tissues. 


area pH in the neighborhood of 5 


The addition of citric acid to syrup pack canned 
Flemish Beauty pears has been tried on a commercial 


scale for one season in a factory where butyric fermen 


tion has been a serious problem. Fifteen-ounce cans of 


pears containing 0.2‘ 


completely free from butyric spoilage. On the other 


© of citric acid in the syrup were 


hand untreated solid pack pears showed a high percen 
tage of “butyric swells.”” This would indicate that acidi 
fication of the product, in addition to proper heat 
processing, 1s a practical means of controlling butyric 


spoilage in pears 
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In the case of canned tomatoes, acidification does not 
appear to be a practical means of preventing spoilage by 


/ Preliminary tests have indi 


Clostridium pasteurianu 
cated that in order to lower the pH of canned tomatoes 
to 4.1, the point at which butyric fermentation may be 
prevented by standard processes, the large amounts 
of citric acid usually required made the product un 
palatable. The flavour of the acidified product was im 
proved by the addition of sugar, but in no case was it 
equal to that of the untreated sample s. Strict adherence 
to good factory sanitation, together with thorough wash- 
ing of the fruit and the employment of recommended 
sterilization temperatures and times, appears to be the 
only practical solution to the problem 


SUMMARY 

Butyric acid spoilage by Cl. pasteurianum in com 
mercially canned Flemish Beauty pears and canned 
whole tomatoes has been studied. Canned Bartlett pears 
have not been subject to this type of spoilage 

No spoilage occurred in samples of Bartlett pears 
buffered to pH values below 4.15, even when under 
processed. At pH 4.5 or higher, however, all samples 
fermented, even those receiving the recommended com 
mercial processing treatment 

In the pH range 4.15 to 4.25 spoilage occurred only 
in underprocessed samples of Bartlett pears. Flemish 
Beauty pears in the range 4.0 to 4.2 showed some 
spoilage in cans receiving the standard commercial 
process 

Addition of 0.2% and 0.3% citric acid to the sugar 
syrup prevented spoilage in canned Flemish Beauty 
pears in 75% and 106 of samples respectively, with no 
adverse effect on colour, texture or flavour of the 
product 

Acidification of < 
pears with 0.2% citric acid in the 


commercial pack of Flemish Beauty 
syrup eliminated 
losses due to Clostridiun paste nrianuimn Solid pack 
pears which had not been treated showed a high per 
centage of spoiled samples 

With canned tomato since acidification is not a 
practical solution, good sanitary practices in the factory, 
together with the employment of adequate processing 
temperatures and times are recommended as possible 


means of preventing spoilage by Cl. pasteurianum. 
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Results obtained indicate that short-time, high- 
temperature treatment of shell eggs effectively pre- 
vents microbial spoilage if applied within 24 hours 
after exposure of eggs to contamination. Most of the 
experiments reported below were performed by immer- 
sion of artificially infected eggs in boiling water for 
2 to 3 seconds. 


Microbial spoilage of shell eggs has received con- 
siderable attention because of increased spoilage caused 
by washing of eggs. The general subject of the con 
tamination, infection, effect of washing, and spoilage of 
eggs was thoroughly reviewed in 1939 by Haines (73) 
and has been more recently covered by Lorenz and 
Starr (75) and Gillespie and Scott (70), among many 
others. It is generally recognized that nearly all eggs 
are sterile when laid but that subsequent infection may 
occur, particularly if warm eggs are placed in cool water 
containing Such conditions may be 
encountered during washing. Apparently, bacteria gain 
rapid access to some point in or beneath the shell under 
such conditions, where they are protected from the 
action of detergents or germicides applied on the surface 
of the shell. Here they may remain for some time before 
subsequently infecting the interior of the egg (9, 10). 

\lthough little attention has been given to treatments 
of eggs by exposure to high temperatures for short 
periods of time, two different thermal procedures im 
volving the use of hot water have been suggested. Funk 
(5, 6) employed relatively low temperatures, usually in 


HNcroorganisms 


the time- temperature ranges of 0.5 to 15 minutes and 
131° to 158° F to 70° C.). Although this treat 
ment, usually termed “thermostabilization,” is quite 
effective in controlling spoilage, some thermally induced 
change occurs throughout the albumen and damage to 
the angel-cake-baking properties of the albumen occurs 
under conditions commonly employed (2). Romanoff 
and Romanoff (79) employed boiling water for 5 
seconds for the specific purpose of coagulating a thin 
layer of albumen next to the shell membrane in order 
to form a protective coating. This treatment is termed 
“flash pasteurization.” Data on microbial spoilage were 
not presented by these authors, but some direct effects 
on the organisms in the vicinity of the shell were un 
doubtedly obtained, in addition to any protective effects 
afforded by the layer of coagulated albumen. 

Che most recent and exhaustive study on the general 
problem of egg spoilage and its control has been pub 
lished by a team of Australian investigators (7, 9, 10, 


ee 
(JO 
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11,12, 20). They found that spoilage can occur from use 
of contaminated washing water or contaminated washing 
machines. Spoilage was greatly reduced by subsequent 
pasteurization in water at temperatures between 135 
and 158° F. and 70°C.) for 2 to 5 minutes 
However, boiling-water treatments for brief periods (2 
seconds) were considered inadequate. Evidence in the 


exe 
(97.9 


present paper shows that 2 to 3 seconds’ treatment in 
boiling water prevents nearly all of the fluorescent spoil 
age of eggs artificially contaminated with a culture of a 
Pseudomonas sp. provided the time interval between 
exposure and treatment is 24 hours or less 


MATERIALS AND METHODS 


The eggs for Experiments A and B were obtained from the 
Department of Poultry Husbandry, University of California 
flock. Eggs with obvious shell defects were rejected, but they 
were otherwise ungraded. Eggs for Experiments C and D were 
obtained from a local poultry farm. They White 
Leghorn hens, and. were clean, unwashed, large U AA 
eggs. They were 72 to 120 hours old at the time the experiment 
were performed in the laboratory 

The Pseudomonas culture (an organism very closely resem 
bling /’. fluorescens) and the techniques for artificially contami 
nating the eggs were described by Lorenz et al. (16); the pro 
cedure has been termed a “standard” infection technique, sinc« 
development of fluorescent spoilage in eggs so treated is highly 
reproducible under defined conditions. It involves pre-warming 
eggs to 95° F. (35° C.) and immersing them at 59° F. (15° C.) 
for 5 minutes in a suspension of the described organism contait 
ing 10° cells per ml. 

Exploratory experiments were made with electric grids, a 
muffle furnace, a flame, and with steam. The temperatures to 
which the eggs were exposed by the electric grids were approxi 
mately 932° F. (500° C.) and by the electric muffle furnac« 
1832° F. (1000°C.). Flame treatments 
rotating eggs in a glass-blower’s multiflame, circular burner. A 
soiling 


from 
S. Grade 


were 


were conducted by 
steam cabinet was employed for the steam treatments. 
water immersions were performed simply by dipping eggs into 
relatively large volumes of actively boiling water in a 50-gallon 
steam-jacketed kettle. Three dozen eggs supported in a metal 
lifter were dipped at one time. The lifters were suspended fron 
a hook on a manually operated dipping device consisting essen 
tially of a wooden beam mounted on the side of an upright shaft 
Dip times were estimated in Experiment A by a stop watch, but 
in Experiment B they were recorded on an electrically operated 
timing device activated by a mercury switch. After the dipping 
treatments the eggs on the lifters were allowed to drain for 5 
to 10 minutes and then placed on clean flats. 

Eggs were stored at 56° F. (13.5° C.), which is near the 
mum temperature for the development of the fluorescent-sour 
condition eggs infected under the “standard 
[Lorenz et al., (16)]. All eggs were candled with 
violet candler after storage periods of 2.5 to 9 weeks 
cent eggs were removed from the pack and their broken-out 
contents individually checked under ultra-violet light. At the 
termination of each experiment, all remaining eggs were broker 
and the contents examined. In approximately 3,000 eggs, of 


optr 
conditions 


ultra 
Fluores 


in 
an 
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were one was held untreated a ntrol ch experimental group 


which 500 were fluorescent, only two errors in candling 
group contained 18 


found. The validity of these data was further checked by bac contained 9 dozen eggs and 
on 20 non-fluorescent, infected dozen; the sample sizes wer } 1 previous 
with the standard infection technique j rhe entire experi 


teriological examinations made experience 


and treated eggs from experiment D (below). These were mad 
on 0.2 ml. samples of albumen plated in 25 ml. of nutrient broth ment was performed in triplicate witl third of the eggs in 
agar incubated at 59° F. (15° C.) for 4 days. All samples were 
negative. Haugh units and yolk height were used in the assess TABLE 1 
ments of quality (13, 21 Effects of high temperature heat treatments on 
Coagulation of albumen was estimated visually and by spoilage of eggs by Pseudomonas sp. 
measurement of “holdback.” Eggs were broken and allowed to 
drain. The amount of film or layer of coagulated albumen on the . is ent fluorescent 
interior of the shell was noted by visual observation and by ' " . noe Sr ede 
rubbing the finger along the interior surface. If no coagulation 
was evident, the residual albumen was scraped from the small 
end of the shell and allowed to drip from the end of the finger 
To estimate yield or “hold-back” of albumen, groups of 6 eggs 
were weighed and broken out and the contents allowed to drain 
for approximately 2 minutes. The shells were weighed and the 
residual albumen was then carefully washed out under cold 
running tap water. After the shells had been dried overnight, 
they were reweighed and the difference in weight was termed 
the albumen hold-back 
Protein denaturation was determined by specific assays for 


two of the more labile egg-white proteins : conalbumin by means 
N 


of its iron-binding capacity and lysozyme by means of its ba os 
teriolytic activity (3,7, 8) ' rheane 

Whipping and angel-cake-baking properties were evaluated Boilin 
according to MacDonnell et al. (17) by determinations of the 


maximum foam volume and maximum cake volume at optimum 


Experiment 
whipping times “ C. fe 


RESULTS 


Introductory trials of different thermal methods. Results of each lot treated each 
preliminary trials of several methods of thermal exposure are was maintained throughou é sequent storage period 
presented in Table 1. Experimental material in each trial was development of fluorescent spoilage is presented graphically im 
“standard infected” eggs, and heat treatment was performed Figure 1 and the relative efficiency vecks in Table 2 
vithin a few hours after infection. All heat treatments gave The partial effectivenes nt and the rela 
appreciable protection for 2.5 to 3 weeks of storage, while tively complete effectivene i econds are obviou 

experiment was Varying interval between infection and treatment in boil 


tin Idents ol t iltimate subgroups 


complete protection for the duration of the 
obtained with the 3-second exposure to the grids at 932° F ing water. Experiment D y med to study the effect of 
(500° C.), the flaming, and both exposures to boiling water the time interval betweet <posure to f ion and treatment 
ap Eggs were treated in boiling ‘ r tor woximately 3) (2.7 


Experiments with the furnace, flame, and electric grids 
vent C, at intervals 


parently suffered from at least one major deficiency in that o 3.3) seconds in 9 dozen lo n kxperm 
exposure of the surface of the egg was not uniform. This was of 10 minutes and 1, 6 / iter exposure to 
made evident in electric-grid- and flame-treated eggs by the infection. An additional dozen lo d no treatment and 
formation of strips of thickened albumen. Because of the sim served as the controls fluorescent spoilage 
plicity and the preliminary success of the boiling water treat during storage is givet key ilter an interval ot 


is obtained, while up to and in 


ment, further experiments were carried out with this technique 72 hours, an extensive 
Varying time of treatment in boiling water. Experiment (¢ cluding 24 hours, the pre 
vas designed to determine the relative effectiveness of different Smaller groups of egg vere treated for approximately 4 
times of immersion in boiling water. Approximately 1 hour after onds at intervals of 8, a 72 hour Treatment for the 
exposure, lots 2 to 7 were treated by approximately 1, 2, 3, 5, longer period gave at nx only slightly better results 


7.5, and 10 seconds’ immersion in boiling water and additional 
| 


alann complete 


(Ine experiment was rfiormed with the sequence reversed; 


ots by approximately 2 and 6 seconds in steam (see below) and 9 dozen eggs were treated for 3 md boiling water and 


TABLE 2 
Effect of extent of treatment in boiling water and steam on interior quality of egg 


erior 
lreatment 
‘ irements * 


Yolk 


height 


Boiling 
Boiling 
Boiling 
Boiling we 
Boiling 
Roiling 
stean 


Steam 

1 Eggs were from Experiment C described in text and partially presented grapt 

treatment All other examinations were at termination of storage for 9 wecks at 

2? Efficiency as here used refers to relative effectiveness in preventing developmer 
When a few specks or strands of coagulated albumen were seen, the amount 

ist evident by close observatior f the inside of the shell, coagulation was judged 


* Measurements are averages of from 8 to 12 eggs in each lot 
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subsequently (1 hour afterwards) were exposed to the standard 
infection technique. This experiment was performed because of 
the possibility that protein denaturation might increase suscepti 
bility to infection and because of Romanoff’s emphasis on the 
As compared to the 


“protective” film produced by boiling water 


rate of development of spoilage in the controls, eggs given this 


Poi 


/ g-NO PROCESSING (INFECTED 
om CONTROL) 


| SECOND 


/ 


% EGGS FLUORESCENT 
SSSEssssss 





Ps 
a a : ——___————8 


3 6 9 
WEEKS INCUBATED (i5°C) 


Figure 1. Effect of varying processing times in boiling 
water. Eggs were infected by standard procedure of Lorenz 
et al. (16) and were treated approximately one hour after 
infection. 


treatment showed some protection after 3 weeks’ storage (Figure 
2). However, after 7 and 9 weeks, the treated eggs showed 
nearly as much spoilage as the controls The spoilage per 
centages in the controls at 3, 7, and 94, weeks were, respectively, 
58, 80, and 94% (Figure 2), and 32, 75, and 84% were found in 
the pretreated group 

Effect of treatment in boiling water on quality, grades, 
and properties At the termination of Experiment C, quality 
studies were made on a portion of the unspoiled eggs. In Table 
2 are listed the effect of time of treatment on the visible coagula 
tion inside the shell, the albumen hold-back, yolk height, and 
Haugh units. Treatment for 1 second was without any de 
tectable effect on any of these quality factors. Treatment for 2 
seconds gave a slight but detectable effect on visible coagulation 
and hold-hack, while 3 seconds gave a definite effect on both of 
these measurements. There was no apparent effect on albumen 
or yolk quality with treatments of 3 to 5 seconds (Table 2) 
This com lusion was confirmed in a supple mentary experiment on 
32 uninfected eggs stored for a similar period 

In F xperiment D additional ewes were set aside for immediate 
quality measurements albumen hold-back, candling grade, 
functional propertic und protein assays. The hold-back data 
(Table 3) agree closely with those of Experiment ( \ slightly 
lowered candle grade was found but whether or not this differ 
ence was significant and has any practical importance would 
require study with larger numbers of eggs. A real difference 
was noted, however, in the manner in which the 3-second-treated 


, 


NO PROCESSING 
72 WRS. INTERVAL 
os : : NO PROCESSING 
6 
! 


146 
72 HR INTERVAL 
— =~ 
oun * 
“5.48 HR INTERVAL 


. 4 
- ive 
a Py aah 
WEEKS INCUBATED (5*c) 


Figure 2. Effect of time interval between infection and 
processing. Eggs were infected by standard procedure of Lo- 
renz et al. (16) and were treated in boiling water for approxi- 
mately 3 (2.7-3.3) seconds. 


% EGGS FLUORESCENT 








eggs behaved on breaking. Their shell membranes were ap 
parently a little stronger than those of untreated eggs 
viduals breaking them rated them “fresher” and “stronger.” 

No significant differences were noted in the whipping ar 
angel-cake-making properties of the albumen of 3-second-treated 
egaxs (Table 4) 
badly coagulated eggs from the flaming experiments.) Cor 
firmation of the very slight denaturation of albumen proteins 


(Similar results were also obtained with som: 


was obtained by specific assays for integrities of the conalbumit 
and lysozyme constituents. Similar data were obtained wit! 
albumen separated from control and 3-second-treated eggs. Of 
course, some denaturation occurs near the shell membrane, but 
percentage-wise it is obviously small. 

Effect of treatment with steam. Steam was investigated wit! 
only 18 dozen eggs as part of Experiment C (Table 2). Stean 
treatment for 6 seconds was approximately as effective as boiling 
water treatment for 2 seconds, but paradoxically, the produc 
tion of visible coagulation and albumen holdback was greater 
than with 3 seconds in boiling water 


TABLE 3 


Effect of treatment in boiling water on candle grades 
and quality of eggs’ 


Albumen 
hold back? 


Candle grades 
Time in 


boiling = 
water Wt Total 


albumen 


Grades fo 
meat 


yield ; AA AB 


g./eag fercent fer 
»g 13 94.7 
1.6 4.6 92.6 
None 1.8 97 


' These exes were control (uninfected) eggs from Exp. D d 
text and presented in part graphically in Figure 2. Determinati 
made within 72 hours of treatment 

* Determined as described in text. “Hold back” refers to the al 
which does not freely and quickly run from shell when egg is broker 
Figures are average for 6 eggs in each lot 

Candling performed by licensed 1t S. Department of Agr 
spector 


TABLE 4 


Effect of treatment in boiling water on functional properties 
of albumen 


Untreated ' Treated '* 


Whipping (lot 13, Exp. D) (lot 11, Exp. D) 


time Meringue Batter Angel Meringue Batter 


Sp Sp cake Sp Sp 
gravity gravity volume gravity gravity 


seconds 


mi 
l 0.18 
l ) 1.17 
17 0.26 90) 0.18 
17 660 0.17 
1 2 0.16 0.25 bt 
*Eges were uninfected controls from Exp. D, which is discussed 
text and partially presented in Figure 2. Untreated and treated were fr 
lots 13 and 11 (2.8 seconds) of Table 3 


DISCUSSION 


Che imtial purpose of this study was to determin 
whether cr not short-time, high-temperature thermal 
treatment of shell eggs scon after exposure to infecting 
hacteria could materially reduce the subsequent develop 
ment of infection without seriously damaging the in 
terior quality of the eggs. Under laboratory conditions 
and with the particular organism employed, the data 
initial purpose was 


support the conclusion that the 


achieved 
The Australian investigators concluded that high 
temperature (boiling-water) treatment was not very 
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effective in controlling rotting of machine-cleaned eggs 
(20). However, since most of their experiments wer 
performed more than 48 hours after washing, their data 
are not in essential disagreement with ours. Gillespie 
and Scott (70) theorized that during wet cleaning bac 
teria may pass immediately to points in the shell very 
close to the shell membrane but then only slowly attack 
the membrane and reach the albumen. High-tempera 
ture treatment applied soon after exposure might there 
fore be expected to intercept this sequence of events 
(before infection of the albumen) either by thermally 
killing the bacteria or by some less obvious means such 
as expelling most of them out through pores 

Since the completion of our study a patent has ap 
peared proposing the treatment of eggs with sterilizing 
water or steam after wet-sand cleaning (/&). Our re- 
sults would indicate a preference for the water treatment 
rather than the steam 

In general, the results with boiling water were 
striking and clear-cut under laboratory conditions. The 
relative ineffectiveness of the steam treatment is difh 
cult to explain in terms of a thermal killing mechanism 
\lthough treatments with dry heat, particularly the 
furnace treatments at 1000° C., were less effective, they 
were considered encouraging. Tests should be made 
with equipment designed to treat eggs properly at this 
temperature 

It must be emphasized that this study was not per 
formed under practical commercial or farm conditions 
\dequate commercial and farm studies are mandatory to 
evaluate the practical significance and utility of short 
time high-temperature treatment. The studies should be 
extended to include different organisms, particularly 
those of possible public health significance such as Sal 
monellae. Evaluation should also be made of its utility 
for reduction of microbial counts in commercial liquid 
and dried egg products when applied immediately prior 


to breaking-out the eggs 


SUMMARY 


High temperature treatment of shell eggs for short 
periods of time reduced greatly the development of a 
fluorescent Pseudomonas sp. in artificially contaminated 

The treatment temperatures were varied between 

and 1832° F. (100° and 1000° C.) and times of 
exposure between 0.5 and 10 seconds. Time intervals 
between infection and treatment were varied from 10 
minutes to 72 hours 

Most of the experiments were performed at 212° F 
(100° C.) by immersion of eggs in boiling water, be 
cause of its simplicity and effectiveness. Almost com 
plete protection against fluorescent spoilage was ob- 
tained when the immersion time was Z to 3 seconds and 
the time interval between infection and immersion was 
24 hours or less. Eggs treated for 2 seconds showed no 
important changes in appearance of the intact or broken 
out eggs or in the functional properties of the egg white 

These results indicate that short-time, high-tempera 
ture treatment may be effective if applied soon after 
shell infection. Adequate commercial and farm trials 
of the process are mandatory to evaluate its practical 


significance and utility 
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Effect of Low Freezer Storage Temperature and Wrapping 
Material on the Quality of Frozen Meats 
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This study was designed to compare the keeping 
quality of hamburg, bacon and sausage at the usual 
home-freezer temperature (0 F.) with samples stored 
at lower temperatures (—20°F., —30°F. and 
—40 F.). By lowering the freezer storage temper- 
ature, the development of rancidity was found to be 
retarded and these findings were confirmed by organ- 
oleptic tests. However, the hamburg in this study did 
not show significant rancidity until it had been stored 
for more than one-half year at 0 F. 

Aluminum foil and glassine-laminated paper both 
retarded the development of rancidity of each kind of 
meat at each storage temperature, when compared 
with samples wrapped in polyethylene-coated paper 
and in butcherwrap of good quality. 

Moisture loss was insignificant at any storage tem- 
perature when aluminum foil, polyethylene-coated pa- 
per or glassine-laminated paper were used. The sam- 
ples in butcherwrap showed rapid loss of moisture at 
O' F., but decided protection was noted when the 
storage temperature was —20° F. or lower. 


Because of the superior quality of frozen foods com 
pared with foods preserved by other methods, and also 
because of their convenience, home freezers are more 
and more popularly used in recent years. Another merit 
recognized in preservation by freezing is the financial 
savings which can be anticipated, and this feature is of 
special interest in the freezing of meats from animals 
raised at home or purchased at wholesale prices. 

The storage temperature of most freezers on the 
current market is approximately O° F. Many factors 
affect the time for which meats may be stored satisfac- 
torily at this temperature and it is, therefore, impossible 
to state definite periods for which different meats will 
remain in good condition. However, following are some 
recommendations to the consumer for storage periods 
(in months) of samples of “average” quality held under 
“average” storage conditions: beef and lamb—8-12; 
poultry--6-12; fresh pork—4-6; ham and bacon— 2-4; 
lean fish —O-8 ; fatty fish--4; variety meats——4 

The production and wholesale prices for meats are 
oiten seasonal and the short periods of storage recom 
mended for numerous meats makes it impossible to hold 
them in freezer storage as long as desired. This factor 
reduces the practicability of significant financial savings 
in freezing them 

Lowermg of freezer storage temperature has been 
found to be effective in depressing rancidity develop 
ment (2, 3, 5); in retarding flavor deterioration (9, 72, 
13); or both (7, 6, 7, &, 10). Tenderness and juiciness 
have also been found to be better retained by lowered 
storage temperatures, although these changes have been 
found to be affected to a lesser degree by freezer storage 
(12, 13). Some manufacturers of home freezers have 
indicated to the authors the possibility of providing 


freezers with temperatures somewhat lower than 0° | 

without greatly increasing the cost. It was the intention 
of this study to provide experimental data showing the 
relative effectiveness of freezers maintaining these stot 

age temperatures in preserving the desirable qualities of 
certain meats. It was also of interest to learn whether 
the lower freezer storage temperatures would make 
practicable the use of packaging materials less expensive 
than those recommended for use in freezers maintaining 


a temperature of O° F. 


MATERIALS AND METHODS 


Hamburg. Using beef carcasses from a local plant of Swiit 
and Company, approximately 100 pounds of meat of commercial 
grade was trimmed from 2 chucks and 2 plates from 4 different 
animals. To provide fat content comparable to that of good 
quality hamburg on the retail market, white pieces of suet wer: 
selected from a large batch of fresh trimmings from different 
animals; they were added to the meat during grinding and 
mixing to insure even distribution. The hamburg was the: 
taken immediately to the laboratory. 

Sausage meat. Approximately 100 pounds of ground sausage 
meat was obtained from one hog carcass shipped from Swift and 
Company in Chicago. Skin and bone were removed from. the 
carcass, then fat and lean tissues of the entire carcass wert 
ground together and thoroughly mixed. No seasonings were 
added. The sausage meat was taken immediately to the labora 
tory 

Bacon. Eight sides of Swift Premium bacon of unknow: 
animal origin were shipped from Swift and Company in Chi 
cago especially for this study. They had been uniformly sliced 
before being shipped 

Analytical data on fresh meats. Four representative samples 
from each kind of meat were used for determining moisture cor 
tent by oven-drying and for determining fat content by solvent 
extraction with the Soxhlet apparatus. Their pH values wer« 
determined by blending with a small amount of distilled water 
and reading the pH values directly from a pH meter. Kesults 
are summarized in Table 1. 


TABLE 1 


Moisture content, fat content and pH value of meats 
before freezing 


Moisture Fat pH 


Kind of meat 
content content 


. 
« 


Hamburg 56.8 
Sausage 37.4 
Bacon 20.2 


Packaging materials. Four different packaging materials 
were employed; a heavy aluminum foil, a glassine-laminated 
paper, a polyethylene-coated paper and a butcherwrap of good 
grade. The wrappings were tested in the Paper Testing Labora 
tory, New York State College of Forestry; their characteristics 
are summarized in Table 2. 

Methods of packaging and freezing. All meats were handled 
carefully to avoid contamination, and except for the small por 
tions at a time which were being weighed and packaged at roon 
temperature, they were kept under refrigeration until time of 
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TABLE 2 
Characteristics of wrapping materials 


Burst Tear Tear 
ratio test ratio 
percent grams percent 


Polyethyk 
( ated Paper 


Butcherwray 


Not Burst Rati s es rht per Ream 
Weight per Ream 


freezing. For cach kind of meat, the entire portion was in the 
freezers within & hours of the time it arrived in the laboratory 

Hamburg and sausage meat were packaged (drugstore-wrap 
method) in 100-g. portions weighed to the nearest gram 

No information was available as to the source of the sides of 
bacon, and they may have come from different animals and from 
different curings. A sampling method taking these facts into 
consideration was necessary. 1 
lengthwise into 4 columns and the columns were numbered as 


he & sliced sides were all cut 


indicated in Figure ] Fight quarter slices were used in each 


SideA Side B S/de C Side D 


fat | leon fot | /eon fat_\/eon fat | leon 
half | helf half | ho/f half \ Aolf pall | half 
































































































































Figure 1. Arrangement of bacon sides before packaging 


package, one from each of the & sides and from positions all 
marked with the same number, whether it was 1, 2, 3, or 4. In 


each package there was_thus a total of 2 slices, including an 
equal number of fat and lean quarter-slices The weight of bacon 
per package was approximately 50 g., and the drugstore-wrap 
method was used for packaging 

Samples of each kind of meat, in each kind of pac kaging 
material, were frozen and stored in 4 freezers maintaining tem 
peratures of U 20° I 30° kF. and 40° F As soon as 
samples were packaged they were placed in single layers in the 
freezers overnight. The following morning they were stacked 
in baskets for storage. 

Moisture loss during storage. The moisture proofness of the 
4 packaging materials was studied with hamburg at the 4 dif 


Cobb size 


composition 


Unbleached Sulphite 
ted with wax to 


Bleached Sulphite 


Bleached Sulphite 
with Polyethylene 


Bleached Sulphite 


ferent storage temperatures, Five 100-g. samples were used for 
each kind of wrapping at each storage temperature. They were 
weighed to the nearest tenth a gram, immediately before and 
igain after packaging, at v then frozen. During the 2 
year storage period, these package were weighed at intervals, 


ionth and finally every 2 months 


first every 2 weeks, then eve 
is the moisture loss became | rapid. Samples were weighed 
in their packages, and the percentage moisture loss in each case 


was the average of 5 mpl Condensed moisture was in 


evitably deposited on the of the packages during storage, 
ind could not be removed readily for weighing. To help solve 
this problem, each package overwrapped with very thin, 
porous tissue paper which was removed immediately before 
weighing and replaced witl 1 tisst aper after weighing 
These tissues were not bel intertere with the purpose of 
the study, since all samples were treated alike and the interest 
was in relative rather than absolute moisture losses 


Rancidity development. his was noted by the determination 
of peroxide oxygen with the slightly modified Wheeler's method 
(11 Che peroxide valu is expressed milli-equivalents ol 
active oxygen (peroxide oxygen) per 1000 g. of fat extracted 
from the meat samples. Determinations were made at intervals 
during the entire storage period of ks for bacon, 23 


months for sausage meat a hamburg, using 


samples wrapped in polyethyler vaper and in butcher 


wrap. For samples wrapped i 


ine-laminated paper and in 
aluminum foil, determinations v | nly once at the end 
of the storage period for each kind 

Flavor changes during storage. 
were judged by organoleptic tests ing the paired-eating 
method (4). To note the effec 


were originally planned; one afte mples at O° F. showed 


changes m meats 
temperature 3 tests 


i ignificant increase i peroxide Valuc « alter those at 
20° F. showed increase ind the third after 
those at x" I showed CT a CTOXu value However, 
peroxide development w lower tl expected, and so the 
original plan was modified hi aumburg, only 2 organo 
leptic tests were conducted, | : 1M ample had developed 
rancidity even at the end of tl al ize period, For each 
test, a sample stored at 10° F. was used as the standard and 
was compared with a sample stored at a higher temperature. All 
meats were thawed in the refrigerator overnight, were cooked in 
pairs, and served hot. Drippings from bacon were poured off 
during cooking and were s« 1 he judges with the 
bacon. For noting the i f st temperature, samples in 
the same kind of wrapp 
were compared 

To note the effect of 
ume freezer but in diffes 


end of the storage peri 


different treezers 


amples from the 
compared At the 
meat, samples i 
polyethelene-coated paper wer ompared with those in other 
wrappers. In addition, butcherwrap were compared 
with those in polyethylene-coat: val one or 2 earlier 
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periods (at the time that tests were made for noting the effect 
of storage temperature on flavor). Also, a few samples stored 
in glass (petri) dishes were included in this part of the study. 
Meats were thawed and cooked for these tests by the same 
method as that used for noting the effect of storage temperature 
on flavor 

In all organoleptic tests, judges were asked to compare the 
paired samples as to flavor (odor as well as taste) and to give 
their preference between the samples on a judging sheet. They 
were also asked to score the two samples with five descriptive 
adjectives, excellent, good, acceptable, slightly “off” and rancid, 
and these terms were given numerical scores of 5, 4, 3, 2 and 1, 
respectively. For all tests, at least eight judges were employed 


RESULTS AND DISCUSSION 


Moisture loss from hamburg. A summary of mvis- 
ture losses is presented in Table 3. The values are 
expressed as percentage weight change, in which a nega- 
tive value indicates loss and a positive value indicates 
gain 

Moisture loss from hamburg was found to be signifi- 
cant only when the samples were packaged in butcher- 
wrap. About one-half of the water content was lost by 
the end of 2 years’ storage. Definite surface desiccation 
was noticeable after only a few weeks of storage at 
O° F., but lowering the storage temperature greatly re- 
Decreasing the storage tem- 
perature from O° F. to —20° F. reduced the moisture 
loss from 30% to 6% at the end of 2 years. The effec- 
tiveness of different low-storage temperature in protect- 


ing against moisture loss is shown in Figure 2. 


duced the moisture loss 
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Figure 2. Effect of freezer storage temperature on moisture 
loss of frozen hamburg packaged in butcherwrap 


Small moisture losses were also found from the 
samples in the other 3 wrappings (polyethylene-coated 
paper, glassine-laminated paper and aluminum foil) 
stored at 0° F., but the loss was less than 2%. Almost 
no loss was found from samples in these wrappings 
when stored at lower temperatures 

The oceasional small gain in weight was probably due 
to condensed moisture under the folds of the wrapping 
material, which was difficult to remove completely dur- 
ing weighing. It appeared that the largest amount of 
moisture condensed on the polyethylene-coated paper, 
no doubt due to its surface quality. Hence, the slightly 
lower weight loss of samples in this wrapper compared 
with that in aluminum foil (as shown in Table 3) does 


not necessarily indicate that the former was more mois- 
ture-proof. 

Effect of storage temperature on rancidity de- 
velopment. Kancidity development was indicated by 


TABLE 3 


Percentage weight change’ of hamburg as a result of moisture 
loss after two years storage in freezers at various 


temperatures with different wrappings 
| Freezer temperature 
Wrapping materials 
20 30 40 
’ on OY, 
€ c /€ 


Butcherwrap 0.0 4 3.8 1.7 


Polyethylene coated paper 41.3 +-0.2 +-0.7 


Glassine-laminated paper $0.2 $0.2 $0.0 


Aluminum foil 0.6 +0.0 40.1 +0.0 


1A negative value indicates weight loss and a positive value indicates 
weight gain during storage 


the peroxide value which was zero for all meats at the 
beginning of the study. Results are presented in Figure 
3. 

As indicated in Figures 3b and 3e, the —-20° F. freezer 
went out of order during one weekend about 80 weeks 
after the study had begun. At the time this was dis 
covered, samples were partially thawed. Apparently 
this had some effect on the peroxide development in 
samples of sausage meat in that freezer, since a more 
rapid increase in peroxide value followed that period 
\s a result of this accident, the peroxide value of the 
sausage meat in the —20° F. freezer finally became 
equal to those of the samples in the 0° F. freezer. Re 
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Figure 3. Effect of storage temperature on rancidity devel 
opment of meats wrapped in polyethylene-coated paper and 
butcherwrap. 
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sults do not indicate any appreciable effect from the 


accident with the hamburg samples 

Samples in polyethylene-coated paper. Bacon stored 
at 0° F. probably developed peroxides very early in the 
storage period, since it was found to have an average 
peroxide value of 14 when it was first determined after 
10 weeks 
reached a value of between 50 and 60 milli-equivalents 
per 1000 g. of extracted bacon fat at the termination of 
Development of peroxide 


It increased continuously during storage and 


the bacon study (45 weeks) 
was retarded when the storage temperature was de 
creased; and the lower the storage temperature, the 
When the study 
terminated, the average peroxide values were 55, 40, 


higher was the degree of protection 


28 and 15 milli-equivalents per 1000 g. of extracted 
bacon fat from the samples at 0° F., —20° F., —30° F. 
and 40° i If a peroxide value of 10 is 
arbitrarily selected as the rancid point (where samples 


, respectively 


show a noticeable rancid flavor), then bacon in the 
0° F. freezer reached this point in 6-9 weeks; in the 
20° I. freezer in 12-15 weeks; in the —-30° F. freezer 
in 30-35 weeks; and in the 40° F. freezer in 37-42 
weeks 
Samples of sausage meat did not show any sign of 
peroxide development until after 30 weeks of storage 
at O° F The value 
increased steadily afterwards, but the increase was less 
rhe per 


. or until after 40 weeks at —20° F 


rapid than for corresponding bacon samples 
oxide value was only 30 after 95 weeks of storage in the 
0° IF. freezer. Sausage meat in the 0° F. freezer reached 
the arbitrarily selected rancid point (peroxide value of 
10) in about 45-55 weeks, and those in the 20° F 
freezer reached this point in 75-85 weeks. Samples 
stored at 30° F. and 10° F 
peroxide (value of less than three) even at the end of 


showed only traces of 


the study with a storage time of 95 weeks 

Development of peroxide among the hamburg sam 
ples was very slow. No sign of peroxide was detected 
after the samples had been stored for 65 weeks. After 
that, peroxide began to develop slowly in samples stored 
at O° F. and reached the arbitrarily selected rancid 
point of 10 after approximately 80 weeks of storage 
Samples in the 20° F. freezer developed peroxide 
somewhat later, but did not reach the value of 10 even 
when the study terminated. Development of peroxide 
was insignificant for samples stored at 30° F. and 

10° F. throughout the entire storage period of ap 
proximately 2 years 

Samples in butcherwrap. Findings similar to those 
mentioned above for samples wrapped in polyethylene 
coated paper were obtained from samples in butcher 
wrap 

Effect of wrapping material on‘rancidity devel- 
opment. Comparative protection against rancidity de 
velopment in frozen bacon, sausage meat and hamburg 
by the 4 kinds of wrapping material used in this study 
is indicated by bar graphs in Figure 4. The lengths of 
the bars represent the average peroxide values of tripli 
cate determinations at the end of the storage period for 
each kind of meat in each kind of wrapping material 
Here again, samples stored at the highest temperature 


had the highest peroxide value. Among the samples 


stored at any one temperature, those wrapped in alumi- 
num foil showed the lowest peroxide value, those in 


glassine-laminated paper the next, while little difference 


was found between those in pt lvethvlene coated paper 
ind those in butcherwrap 
Effect of storage temperature on flavor. Kelation 


ships between the storage temperature and flavor of 
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Figure 4. Effect of wrapping materials on rancidity develop 
ment of meats at various storage temperatures 


meats are summarized in Table 4. Samples of each 


kind of meat at O° | 20° F. and 30° I. were com 
pared with corresponding samples at 10° FF, at ap 
propriate intervals as indicated under “storage period.” 
Phe number ot judge 


ple at 10° FF.) and those who preferred the sample 


i 


vho preferred the control (sam 
under consideration was recorded and the difference 
was analyzed statistically by Chi-square (4) 

\s shown in lable } 
after 11 and after 23 weeks torage, only those at 


vhen bacon samples were tested 
0° F. were significantl or when compared 
with corresponding samples a Highly signifi 
cant differences were the samples at 

10° F. and those at bot! n 20° F. when 
tested again after 39 
at this time, 
and 10° F. were still not statistical] 

npared as to flavor 
22 months. After 10 


months, although more judges ferred samples at the 


Llowever, even 
samples at 30° F 


significant 


difference between 
Samples of sausage 


at storage periods of 


lower temperature Ol of tl differes were statis 
. 1reezer;r he 


from the 1° 


tically significant 


came significantly 


| | 
freezer when tested after 17 Samples from the 


20° F. freezer were significantly poorer than those 
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from the —40° F. freezer when tested after 22 months, 
and at this time the difference between the samples from 
the O° I. freezer and those from the —40° F. freezer 
was highly significant. The differences between the 
samples from the 30° F. freezer and those from the 

40° F. freezer were only slight for any of the 3 test 
ing periods 

Hamburg samples at all storage temperatures showed 


good flavor throughout the entire 2-year storage period, 


TABLE 4 


Effect of storage temperature on flavor of frozen meats 
Based on preference with paired-eating method 
(Samples at —40' F. used as control) 


Percent 
of judges 
Sauseri preferred 
Kind anontal Total samples ; 
ol storage ue number stored at Chi 
meat | tempera = b+ et a oy square? 
ram judges mental 
tempera 
ture over 
control 


0.5 


0.5 


0.5 


Hamburg 
0.1 


0.5 
01 


‘Chi-square below 3.841 sot significant: 6.635 is usually considered 


highly sienificant for one degree of freedom as here 


* Significant difference 
"Highly significant difference 


and therefore little difference was found when any of 
them were compared with the samples from the —40° F. 
freezer, after 16 and after 22 months of storage 

The flavor of frozen meats at various temperatures 
was also scored by the des riptive adjectives given by 
the judges at the time their decisions were made on 
their preference. Methods of weighting and averaging 
were essentially those described by Cover (4). Average 
scores for all samples are presented in Table 5, along 
with the average scores of their controls rated at the 
same time by the same judges. Since the judges were 
not the same persons for all tests, and since a given 
judge may vary his judgment from time to time, the 
scores should not be considered as absolute values 
Hlowever, samples showed a decrease in scores during 
the storage period and this decrease was more rapid at 


higher storage temperatures. The exception to this was 
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TABLE 5 


Flavor scores of frozen meats stored at various temperatures 
(Samples wrapped in polyethylene-coated paper stored at 
—40° F. used as control) 

Based on descriptive adjectives with paired-eating method 


Storage 
temperatures 
' Aver 
of samples 
compared 
in pairs 


Kind of Storage 
meat period 


Sc« 


4 


Bacon 


10 months 


Sausage 17 months 


? months 


16 months 


Hamburg 


in the scores of samples stored at —40° F. These sam 
ples showed an increase in score, no doubt because they 
were compared with samples of poorer quality as the 
storage period progressed. 

Effect of wrapping material on flavor. The flavor of 
frozen meats packaged in various wrapping materials 
was compared at the termination of the study for each 
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meat, using the sample in polyethylene-coated paper as wrapped in aluminum foil and in glassine-laminated 
the standard for comparison. Samples in butcherwrap paper (as compared with those in polyethylene-coated 


were also tested at 2 earlier storage periods. Results are paper) but the differences were only significant after 


presented in Table 6, with statistical analysis by Chi the corresponding samples had deteriorated to a notice 
square. In general, more judges preferred the samples able degree. Preferences between samples in poly 


TABLE 6 


Effect of wrapping materials on flavor of frozen meats 
Based on preference with paired-eating method 
(Samples wrapped in polyethylene-coated paper used as control) 


Experimental wrapping 


] 


material used 


Butcherwray 
Butcherwrap 
Butcherwrap 
Glassine-laminated pape 


Aluminum foil 


Butcherwra 
Butcherwray 
Butcherwray 
Glassine-laminated 


luminum foil 


Butcherwray 
Butcherwrap 
Butcherwrap 
Glassine-laminated vape 
Aluminum foil 
Butcherwray 
Butcherwrap 
Glassine-laminated pape 
Aluminum foil 


Butcherwray 
Butcherwray 
Butcherwrap 
Glassine- laminated 
Aluminum foil 


Glass 


Butcherwray 
Butcherwray 
Butcherwrap 
Glassine-laminated 
Aluminum foil 


Glass 


Butcherwray 
Butcherwray 
Butcherwrap 
(slassine- laminated 
\luminum foil 


Glass 


Butcherwray 
Glassine- laminated 
\luminum foil 


" 
(Class 


Butcherwray 
Butcherwray 
Glassine laminated 
Aluminum foil 


(Glass 


Butcherwray 
Butcherwray 
Glassine laminated 
\luminum foil 


Glass 


Butcherwray 
Butcherwr 


(lassine- laminated 


Aluminum foil 


Glass 


Butcherwrap 
Glassine-la 


Aluminum foil 


(lass 


significant; 6.6 1s ly considered high 
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ethylene-coated paper and those in butcherwrap were 
inconsistent and insignificant. Average scores for these 
samples in their various wrapping materials were also 


calculated and are presented in Table 7. 


TABLE 7 


Flavor scores of frozen meats in various wrappings 
(Based on descriptive adjectives with paired-eating methods) 


Kind Wrappings of Average score at various 
io temperatures ° F 
0 


meat 


samples com 
pared ir 
pairs 
Polyethylene 
paper 


Butcherwrap 


Polyethylene 
paper 
Butcherwra 


Polyethy ler 
paper 


Butcherwray 


paper 


Polveth 
paper 


Aluminum f 


Polyethylene co 
paper 
Butcherwray 


Polyethylene coa 
paper 
Butcherwrap 


Polyethylene co 
paper 
Butcherwrap 


Polyethylene coate 
paper 
(slassine-lamit 


paper 


Polyethylene co: 
paper 
Aluminum fol 


Polyethylene c¢ 
paper 


(lass 


Polvethy lene co 
paper 
Butcherwray 
Polyethylene « 
paper 
Butcherwrap 
Polyethylene 
Hamburg paper 
Classine lami 


paper 


Polyethylene co 
paper 


Nluminum toil 


Polyethylene ee 
paper 4 nthe 


(Glass nths 


SUMMARY 


lhe keeping quality of hamburg, bacon, and sausage 
stored at the usual home-freezer temperature of 0° F 
was compared with corresponding samples stored at 
lower temperatures (—20° F., —-30° F. and —40° F.) 
Moisture 


as to their peroxide development and flavor 


loss from hamburg stored at these temperatures was 
noted 

By lowering the freezer storage temperature, the 
development of rancidity was found to be retarded and 
the lower the temperature the greater was the retarda 
tion effect. 

Several kinds of wrapping materials were used for 
each kind of meat at each storage temperature. Alumi 
num foi! and glassine-laminated paper both retarded 
the development of rancidity of each kind of meat at 
each storage temperature, when compared with cor 
responding samples wrapped in polyethylene-coated 
paper and when compared with butcherwrap of good 
grade. Little difference was found in the development 
of rancidity between meats in the two latter wrapping 
materials. Results of organoleptic tests agreed, in gen 
eral, with the results of peroxide determinations 

Moisture loss from hamburg was insignificant at any 
storage temperature when aluminum foil, glassine 
laminated paper or polyethylene-coated paper were used 
Che samples in butcherwrap showed rapid loss of mois 
ture when stored at O° F., but decided protection was 
noted when the storage temperature for samples in this 
type of wrapping was —20° F. or lower. 


Acknowledgment 


Che authors are indebted to Carrier Corporation for the loat 
of the four freezers used in this study, maintaining tempera 
tures of 0° F., —20° F., —30° F., and —40° F 


LITERATURE CITED 

Arkinson, L, Cecir, S. R., Wooproor, J. G., AND SHELOR 
FE. Controlling rancidity in frozen sausage meat. [ood 
Inds., 19, 1366 (1947) 

Cook, W. H., anp Waite, W. H. Frozen storage of poul 
try. Ill. Peroxide oxygen and free fatty acid formatior 
Food Research, 4, 433 (1939) 

Cook, W. H., ann Wuite, W. H 
and humidity on color of lean and development of ran 
cidity in the fat of pork during frozen storage. Can. J 
Research, 19D, 53 (1941) 

OVER, S. Some modifications of the paired-eating method i 
meat cookery research. Food Research, 5, 379 (1940) 
DuBots, C. W., Ano Tresster, D. K. Influence of rate of 
freezing and temperature of storage on quality of frozen 

meat. /’roc. Inst. Food Technol., 167 (1940) 

Haut, J. L., Karen, J.. Westerman, B. D., MAckintosH 
D. L., and \ air, G. FE Keep the temperature low whet 
storing pork. Refrig. Eng., $7, 247 (1949) 

Hiner, R. L., Gappis, A. M., ann Hankins, O. G. Effect 
of methods of protection on palatability of freezer-stored 
meat. Food Technol., §, 223 (1951) 

Kiose, A. A., Hanson, H. L.. anp Lineweaver, H. The 
freezing preservation of turkey meat steaks. /ood 
Technol., 4,71 (1950) 

Noaie, L., anp Harpy, F 
time upon quality of pork preserved by freezing. Food 
Research, 10, 165 (1945). 

Ramsnotrom, J. M. Freezer storage effect on fresh meat 
quality. Kefrig. Eng., $3, 19 (1947) 

Wueeter, D. H. Peroxide determination as a measure of 
autoxidative deterioration. Oil and Soap, 9, 89 (1932 
Wiius, R., Lowe, B., anno Stewart, G. F. Poultry storage 
at sub-freezing temperatures. Refrig. Eng., 56, 237 

(1948 ) 

Witt, R., Lowe, B., Stosserc, H., ann Stewart, G. | 
The packaging and storage of frozen eviscerated poultry 
lee and Refrig., 116, 62 (1949) 


Effect of temperature 


Effect of storage temperature and 





Odor Studies With Cannery Wastes*” 
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An objective method for evaluating the odor of de- 
composing cannery wastes is described. Methods of 
controlling odors are evaluated. Aeration of tomato 
waste was demonstrated in this experiment to be more 
effective as an odor control method than were the 
chemical preparations tested. 


Waste disposal is an important adjunct of the tomato 


\pproximately 250 million gallons 


processing industry 
of liquid waste results from the production of some 10 
to 12 million cases of tomatoes and tomato products in 
Indiana each year 

rhis waste contains on the average 1900 p.p.m. of 
total solids, 
liter sediment. solids, 


500 p.p.m. suspended solids, 100 ml. per 
a five day 
Demand (B.O.D.) of 1100 p.p.m., 


pH of 4.7 (see Table 1) 


Biochemical Oxygen 


and has an average 


TABLE 1 
The composition of tomato cannery waste 
lids 


B.O.D 


p.p.m Suspended Sediment 


liter 


Eldridge 
I ene lor 
Sanborne 
Kemberly 
1926 


Kemberly 


ives 
Hert 


+See eesling of the tome ed this abnormally high pH 

The storage of cannery wastes in lagoons for stabili 
zation is the widely employed method of disposal in 
Indiana. The storage of such waste generally results in 
decomposition and subsequent release of obnoxious 
odors 

Many other methods of waste disposal, such as bio 
?), anaerobic digestion (2), furrow 
precipitation (4), 


utilization of local community sewage disposal facilities 


logical filtration (16, 


irrigation of farm land, chemical 
(15), manufacture of livestock feed (3), and spray irri 
gation (17) are not generally applicable at present to 
the waste disposal problem of the average Indiana 
canner 

In a survey by the authors, of 38 canners who utilized 
lagoons in 1952, 10 used no odor controlling or mask 
ing substance, 11 used sodium nitrate, 10 used an ortho 
di-chloro benzene compound and two used an essential 
oil preparation. Nine of the 11 reported that satisfac 
tory odor control resulted from the use of sodium ni 


trate, but two reported that they were not satisfied with 


‘Journal Paper No. 775. Purdue University, Agricultural 
Experiment Station, Lafayette, Indiana 
Address presented at the 13th Annual Meeting, Institute of 


Food Technologists, Boston, Massachusetts, June 23, 1953 


the results. Seven of the 10 canners who used the ortho- 
di-chloro benzene compound in 1952 reported that odor 
control was satisfactory with no complaints received 
from residents of nearby areas or from the plant per 
sonnel. One of the two users of the essential oil com 
pound was satisfied with the results obtained, and the 
other stated that he had not used it long enough to form 
\lthough me 


] 
MvooIs 


an opinion t a public health hazard, odors 


from cannery ire very undesirable and often 


cause adverse reactions. Considerable interest 


public 
has developed relative to the odor control problem. 

Preliminary studies, using organoleptic odor analyses, 
revealed the 


comparing replicated treatments due to the variability 


problem of odor evaluation relative to 


> 


in the human element | he purpose of the 
objective 


odor of decomposing cannery 


primary 
present investigation was to develop an 
method for evaluating the 
wastes. Some methods of controlling odors were also 
evaluated 
METHODS OF MEASURING ODOR 

Niccolini (18 
be volatile, oxidizable, and soluble in the nasal mucosa 

The Stinkometer. Lang | co-work 11) devised an 
ipparatus called the Stinkometer for measuring odor as indi 


wrote that a substance to be odoriferous must 


i consisted of a 
ction flasks, a de 
vacuum pump. These 
o that the air upon 
through the sample 
being analyzed, then throug m flasks, and out through 
the vacuum pump. By a sweeping action the volatile reducing 
gases contained in the sample were ca | over into the 2 re 
They 
reported that deterioration ¢ food material was caused by 
different types of reaction i whicl ere detected by the 


Stinkomete becaus« 
I iu 


cated by volatile reducing 
ras-washing train, an aerati 
hydrating solution, a flowmeter 
ces ot equipment were con 


entering the system wa 


ction flasks where potassium permangan: was reduced 


always volatile 
reducing substances 
(Grady (13 


on duplicate 


method Rave good 
coffee, swordfish, and 


1 beef. The resul within +2.0 micro 


reduction. Since this method of analysis detected 
reducing ubsta raradl ot 
d to be 


ubstances or related substance uch ; kat 


source it was 
uperior r detecting only specific 
ls, indols, hydrogen 


volatile nitroge is base a! volatile acids 


wWohid 
SI icle 


In discussing 
(0) poimted out 
ation wa very important consideration in selecting 

panel members. Thi 


ily , 
Panel evaluations and threshold odor number 


on of odor intensity by panels, Girardot 


ited for by using only 

members who were inte in the problem. Various precau 
| the Examina 
Cr 


Other Studies 


found to be de 

in the water, the 

ctivity mposable organic 

present 

Biological oxygen demand il Oxygen Demand 

] determination is the standard m | for estimating the 

strength of industrial iste r| é frequently referred to 

is B.O.D., is the oxyget luring the complete 
stabilization of decompo 
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Bacteriological study. As has been reported by Heukelekian 
(&), Sanborne (78), Lightfoot (72), and Ruchoft (14), no foul 
odor developed when decomposition of waste occurred under 
bacterial activity therefore is an important 


factor in studying odors from wastes 


aerobic conditions 


EXPERIMENTAL PROCEDURE 


Laboratory studies. Samples of waste containing approxi 
mately 1000 p.pm. B.O.D. were prepared by mixing canned 
tomatoes in a Waring blender and diluting with water to the 
desired level. Nine liter samples of the waste were placed in 
10 1. glazed jars and inoculated with 100 g. decomposed tomatoes 
and soil from a tomate cannery lagoon which had received waste 
in 1951. The samples were then held at room temperature and 
treated with the materials listed below at the rate of 70 p.p.m. 
Sodium nitrate was applied at the rate of 70 p.p.m. so that the 
results of all the treatments could be compared directly. The 
generally accepted rate of treatment for sodium nitrate has 
been 20% of the B.O.D 

MATERIALS 


An ortho-di-chloro benzene preparation (O.D.C.B.). 
An aromatic, essential oil compound (A.E.O.) 
Sodium nitrate 

Control (no treatment) 

Air at the rate of one 1. every 2 minutes 


\ known amount of air was forced through the solutions as 
calibrated by use of a flowmeter. A constant air pressure was 
maintained on a capillary tube by varying the depth of the air 
by-pass outlet in a column of water. With the pressure held 
constant, the rate of flow was determined by water displacement, 
and adjusted to deliver one |. of air every 2 minutes. 

From June, 1952, to December, 1952, the materials listed 
above were evaluated as odor controlling compounds by use of 
Stinkometer readings, threshold odor measurements, panels 
evaluations, and bacteriological examinations. Laboratory studies 
were repeated a minimum of 8 times, and typical results are re- 
ported herem 

Stinkometer evaluation. A 5-ml. sample of waste was placed 
in the aeration flask (//) and treated for 2.5 hours. The micro- 
equivalents of reducing gases present were then calculated. 
Blank controls were carried 

Threshold odor number. Various quantities of the waste sam 
ples were placed in flasks, diluted with odor-free water (20), 
until the smallest amount still having a perceptible odor when 
diluted to 200 ml. had been determined. The threshold odor 
number was found by dividing 200 by the ml. of waste in the 
highest dilution still having a perceptible odor. Intermediate 
dilutions were prepared between the sample having odor and 
the one not having odor. Results recorded by the panel were 
positive or negative re lative to the detection of odor 

Panel evaluations. Samples to be evaluated by the members 
of the panel were placed in one-pint glass bottles which had 
been painted with a black odorless paint in order to mask the 
differences in color. The sample bottles were marked with a 
code number which did not identify various treatments for the 
observers 

Participants in the evaluations were members of the staff and 
students. Panel members were informed as to the purpose of 
the tests and were then handed a score sheet with written in 
structions which stated “rank in order of decreasing obnoxious 
odor intensity.” Distilled water blanks were used, and more 
than 3 samples were never evaluated at one time. 

In order to evaluate the results of the panel deta 4 points 
were assigned to a treatment each time it was selected as having 
the most obnoxious odor, 3 points to the one having the next 
most obnoxious odor, etc. The sum of all the evaluations was 
then divided by the number of evaluations and the resulting 
value was assigned to each treatment 

Bacteriological studies. Acrobic and anaerobic plate counts 
were made on treated and control waste materials (20). 

Lagoon studies. It was difficult to compare data collected 
from the various cannery lagoons due to the great differences in 
the location, construction, and maintenance of the ponds, 

No control lagoon was used because it was not possible to 


find an untreated one which was comparable to the treated 
ponds. Although every effort was made to find lagoons as nearly 
alike as possible, it must be pointed out that the ones in which 
both the ortho-di-chloro benzene and the essential oil compounds 
were being used were maintained in better condition than the 
one in which sodium nitrate was used. The exact depth of the 
lagoons was not known, but visual estimation indicated them to 
be equal prior to their employment for this study. Lagoon 
dimensions and factory production were comparable. 

From August 6, 1952, to November 15, 1952, samples wer« 
collected weekly from canning plant waste disposal lagoons and 
analyzed. The lagoons were treated with the following materials 
according to manufacturer recommendations : 


1. Ortho-di-chloro benzene compound, solids not removed. 

2. Ortho-di-chloro benzene compound, solids removed.* 

3. Aromatic essential oil preparation.” 

4. Sodium nitrate.’ 

RESULTS AND DISCUSSION 
The Stinkometer 

The length of time necessary for the air passing 
through the Stinkometer to remove the volatile reducing 
gases from a 5-ml. aliquot was determined. It was found 
that after 2 hours the increase in volatile reducing gases 
was less than the experimental error (Figure 1). How 
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MICROEQUIVALENTS OF REDUCING GAS /mi 











HOURS 
Figure 1. Time required to remove the volatile reducing 
gases from five milliliters of ‘tomato waste by use of the 
Stinkometer. 


ever, subsequent samples were aerated for 24% hours 
in order to allow a factor of safety. 

Preliminary results of the study indicated that Stink- 
ometer values were reproducible to within +2.0 micro 
equivalents of reducing gases per ml. of tomato waste 


* Dunreith, Indiana 
. Kempton, Indiana. 


* Plumtree, Indiana. 
* Elwood, Indiana. 
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Correlation of Objective and Organoleptical Methods 
of Measuring Odor 
Stinkometer vs. threshold odor number. Statistical 
analysis of the data indicated that the correlation co 
efficient (r) for the Stinkometer data versus the 
threshold odor number was 0.65. Since a coefficient of 
0.62 indicated significance at the 1% level, there was 
evidence that the Stinkometer and threshold odor data 


were related ( Figure 2) 


1es 


practically 
odorless 


Stinkometer Val 


100 200 300 400 
Threshold Odor Numbers 


Figure 2. Correlation of Stinkometer values with threshold 


odor numbers of laboratory tomato waste samples. 


Stinkometer vs. panel. The correlation coefficient 
for the Stinkometer versus the panel data was found to 
be 0.72. Because a coefficient of 0.66 indicated signifi 
cance at the 5% level, there was evidence that the 
Stinkometer and panel data also were related 

Figure 2 indicates that a Stinkometer value of 12 
and a threshold odor number of 180 were the levels 
above which the odor became objectionable, while below 
a Stinkometer value of six and a threshold odor number 
of 100, the waste was practically odorless. Between 
Stinkometer vaiues of 6 and 12 there was a slightly 
objectionable odor 

Panel Data 


Lagoon. Statistical analysis of the panel data indi 
cated that the Lsd. (1%) between treatments in the 
lagoon study was 0.60 of a panel unit. Assuming that 
sodium nitrate is a generally accepted standard treat 
ment, data (Table 2) showed that the difference be 
tween sodium nitrate and O.D.C.B. (1.67) was signifi 
cant and indicated that the O.D.C.B. compound was 
more effective than the sodium nitrate treatments. Since 


TABLE 2 
The Lsd., 1% of data involving four panels (79 participants). 
Thirty-one panel members evaluated waste from the field and 
48 participants rated waste from the laboratory 


ontrol Nite | A.E.O. | O.D.C.B.| Aeration 


trate 
Panel Rating 


Lagoon Data 
Lsd., 1% 0.6 


Panel Rating 
Lab. Data 
Lsd., 1% 0.46 
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there was a difference only 0.16 between the sodium 


nitrate and the A.E.©. treatment, the difference was not 
significant in the held study 

Laboratory. Statistical analysis of laboratory panel 
data indicated (Table 2) that the (1%) was 0.46 
of a panel unit There was no significant difference 
between sodium nitrate, under the conditions of the 
experiments, and the control (0.28) or the A E.O. and 
the ©.D.C.B. compound (| ). llowever, the data 
indicated that both ©.D.C.B. and A.E.O compounds 
were better than the control in the laboratory tests. 


which was highly 


? 


\ difference of 3.34 panel units 
significant was indicated between the aerated and con 


trol samples of tomate iste 


Stinkometer Data 


Lagoon. The Stinkometer readings remained below 
12 during the first 3 weeks of the canning season except 


for waste from the lagoon treated with the A.E.O. 


preparation (Figure 4). The Stinkometer values for 


waste samples from the A.E.O. treated lagoon increased 
from 6 to 39 between the 6th and 18th day of the experi 
ment. The microequivalents of reducing gases per ml. 
of waste treated with sodium nitrate increased from 5 
to 36 between the 21st to the 30th day lomato waste 
with the solid portion removed prior to lagooning and 
treated with the O.D.C.B. compound gave Stinkometer 
values of 13 on the 21st day and 33 on the 39th day. In 
all cases the rapid increase in Stinkometer values coin 
cided with an increase in raw product intake 

The only tomato waste evaluated in this study which 
did not develop an obnoxious odor came from a lagoon 
tomato waste treated with the 


receiving unscreened 
Q.D.C.B. compound. The lagoon was in good condi 
tion to begin with, although the practice of lagooning 
unscreened waste is contrary to present thought 

Laboratory. The amount of volatile reducing gases 
(Figure 3) evolved from untreated tomato waste, as 
measured by the Stinkometer, increased from 15 micro 
equivalents per ml., on the day after the fermentation 
started, to 22 by the 5th day. After the 5th day, the con 
centration of volatile decreased until a 
value of 3 was obtained 

The Stinkometer value f tomato waste aerated at 
the rate of one | 2 minutes per 9 1. of solu 
tion increased to % iximum of 17 microequivalents of 
reducing gases pet 1 the 3rd day ; however, by the 
4th day a reading o o was obtained, and no further 
evolution of obnoxious odor was detected 

oul odors failed t 1 tomato waste treated 
with sodium nitrate hown by the decrease in the 
& for 4 days after 

sodium nitrate 


Stinkometer values 
treatment. However 
added was apparently not st as indicated by the 
increase in volatile reducing gases from the 4th to the 
6th day of the fermenta 

The Stinkometer valu lor tom: waste treated with 
().D.C.B. were similar to th for the sodium nitrate 
treatment 

Stinkometer values for tomato waste treated with 
the A.E.O. preparation fluctuated between 11 and 15 


throughout the experiments 
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Figure 3. The microequivalents of reducing gases from lab- 
oratory samples of tomato waste treated as indicated. 
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Figure 4. The microequivalents of reducing gases from 
tomato canning plant's lagoons treated as indicated. 
@—0O. D.C. B. Solids not removed N—Sodium nitrate 
O—O. D.C. B. Solids removed E—A. E. 0. 


Bacteriological Data 


Aerobic organisms. \s shown by Figure 5 there was 
little difference in the laboratory studies between the 
number of aerobic organisms present in tomato waste 
treated with sodium nitrate or O.D.C.B. during the first 
9 days after inoculation; however, there were more 
aerobes present in the aitrate treated waste from the 9th 
to the 19th day. Both treatments maintained the aerobes 
in higher numbers than were found in the untreated 
solution 

Tomato waste treated with the A.E.O. compound 
contained fewer aerobic organisms than the control 
solution under the conditions of this study. As antici- 
pated, the aerated waste contained more aerobic or 
ganisms throughout the experiments than any of the 


other treatments 


Anaerobic organisms. As indicated by Figure 6 un 
treated tomato waste contained about 13 million anaero 
bic organisms per ml. 3 to 4 days after inoculation, The 
solutions treated with O.D.C.B. and sodium nitrate con 
tained a maximum of about 11 million per ml. 

The aerated waste contained less than one million 
anaerobes per ml. throughout the experiments. 

The influence of the A.E.O. preparation was demon 
strated by lower aerobic and anaerobic plate counts 
than those obtained from untreated samples. 
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Figure 5. Aerobic plate counts on tomato waste treated as 
indicated in the laboratory. 
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Figure 6. Anaerobic plate counts on tomato waste treated 
as indicated in the laboratory. 
C—Control N—NaNo 
A—Aeration E—A. E. 0. 
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Hydrogen Ion Concentration 


Laboratory. Since it has been shown (/5) that a 
pH of near neutral favors decomposition of tomato waste 
without foul odor production, the pH was measured 

\ temporary increase in the pH of tomato waste 
treated with sodium nitrate from 4.7 to 6.0 during the 
first 3 days of the fermentation was followed by a de 
crease to pH 4.7 by the 5th day. From that time to the 
end of the laboratory experiment there was no apparent 
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difference between the nitrate treatment and the con 


trol ( Figure 7) 


Che pH of the aerated waste increased from 4.7 to 


near neutrality (7.4) by the 5th day of the fermentation 
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Figure 7. The pH of tomato waste as indicated in the 
laboratory. 


C—Control N—NaNO o—O. D. C. B. 
A—Aeration E—A. E. O. 


and was maintained at that favorable level throughout 
the study. 

The solutions treated with the ©O.D.C.B. and the 
\.£.0 compounds had an initial pH value of 4.7. As 
indicated by Figure 7, the pH increased from 4.7 to 5.8 
on the 2nd day of the experiment, and little deviation 
from that value was observed throughout the remainder 
of the experiment 

Lagoon. \s shown by Figure 8 the pH of tomato 
waste from the 4 lagoons fluctuated between 4.5 and 5.0 
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Figure 8. The pH of tomato waste in canning plant lagoons, 
treated as indicated (1952). 


@—0. D.C. B. Solids not removed N—Sodium nitrate 
0—O. D.C. B. Soids removed E—A. E.0O 


at the time the first samples were collected. Throughout 
the period of testing, the pH of the waste materials from 
the lagoons treated with ©.D.C.B. and sodium nitrate 
increased gradually until from 6.0 to 6.2 was reached 
However, the lagoon which had been treated with the 
essential oil compound had a low pH of 4.3 to 4.5 
throughout the first 4 weeks before an increase wa 
observed. The pH did not reach a value of 6.0 during 
the season 
CONCLUSIONS 

Stinkometer evaluations of the odors from decom 
posing tomato wastes were found to be significantly 
correlated with threshold odor numbers and panel odor 
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Studies in Canning Processes. I. Effect of Headspace on 
Heat Penetration in Products 


Heating by Conduction 
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A method is given for determining the rate of heat 
transfer through the headspace of a can of solid food. 
Values of apparent heat transfer coefficients obtained 
for cans processed at 240° F. were between 6 and 10.5 
BTU/(ft.)’(hr.)( F.). Important consequences of 
this low rate of heat transfer are: (a) the slowest 
heating point is raised above the centre of the pack, 
(b) lethal values calculated from known or assumed 
thermal properties of the pack are considerably lower 
than when headspace effects are ignored, (c) no allow- 
ance for headspace effects is necessary when evalu- 
ating processes by measurement of temperatures but 
they must be taken into account when estimating 
equivalent processes for any cans from experimental 
measurements made with cans of a different shape, 
(d) there is little variation in F values between the 
centre of the pack and the slowest heating point 


If a product completely fills a can and has good con 
tact with the end of the can, the rate of heat transfer to 
the top of the product is very high and for all practical 
purposes may be regarded as infinite. In normal can 
ning practice, however, the cans are not completely 
filled and the rate at which heat passes through the 
headspace need not necessarily be large. No work ap- 
pears to have been published on the rate of heat trans 
fer through the headspace, or on the effect of the head- 
space on the canning process 

\n account is here given of measurements made to 
determine the rate at which heat passes through the 
headspace. Using the results of these measurements, 
the effects of the headspace on the lethal value of a 
particular heating process are discussed 

The discussion is confined to the effects of the head 
space on the heating of solid and highly viscous foods 
in which heat is transferred almost entirely by con 
duction. It is not intended to apply to liquid foods in 
which convection is the main mechanism of heat 


transfer 
EQUATIONS FOR THE TEMPERATURE IN A CAN 
WITH A HEADSPACE 
\ssuming no azimuthal variation, the differential 
equation in cylindrical co-ordinates which the tempera 
ture v at any point in the can must satisfy is: 
o%v 1 dv ay 1 8 
—{+-—+——- s- = , (1) 
or cdr Ox* a Ot 
a being the thermal diffusivity of the product. A point 
in the can is specified by the distance x from the base of 
the can and the distance r from its axis 


lustralia 
August 31, 1953) 


lo simplify the calculations a temperature scale was 
chosen in which the retort temperature was zero and 
the magnitude of the difference between the initial tem 
perature of the product and the retort temperature was 
one unit; the initial temperature of the product on this 
scale was therefore —1. The following assumptions 
were then made : 

a. That the rate of heat transfer is infinite through 
the sides and base where the product is in con 
tact with the can. 

That the rate of heat transfer to the top of the 
product is finite. 

Phat the initial temperature of the product is uni 
form 


lhe boundary conditions that v must then satisfy are 
att QO, Vv - 
fort >), vis finite at r 
V O, ra, 
\ O,x 
OV 
Ox 


where a radius of the product 


| == height of the product. 


rhe last boundary condition is obtained in the fol 
lowing way. Let H be the (finite) rate of heat 
transfer through the headspace and k the conductivity 
of the product. If A is the area of the top surface of 
the product, by Newton's law the heat flux through the 
headspace (from the can end at temperature zero to 
the product at temperature v) is H A vy. This is equal 
to the heat conducted away by the product, namely 


k A Q eo Thus at x L, 


Ox 
OV 
Ox 


where 
(3) 


The solution of equations (1) and (2) may be ex 
pressed as the product of the solutions for (i) an infinite 
cylinder and (ii) an infinite slab. The cylindrical solu 
tion must satisfy : 
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1 oR 
a Ot. 


with the boundary conditions 
R he 
R finite at r 


R Oatr 


The solution [1] of these equations 1s: 


IL -arit/a* 
aa 


where y, are the positive zeros ot 


l (vy) () 


The solution \ for the infinite slab must satisfy 
7X 1 ox 


)xX a t 


with the boundary conditiot 


att ( 


The solution for X satisfying (8) and (9) 1s 


i-cos Sm) sin Cbnx/D 7 4 Bn! MV, (0) 
(Bm- sin Ap cos Bm) 





ne 


where £8,, are the positive roots ot 


Bcot B h/ () 


Phe product solution for v is then: 
\ A. (12) 


where R is expression (6) and X is expression (10) 


By changing to a scale of temperature in which the 
initial temperature of the product is zero and the retort 
temperature is V, the formula for v becomes 


vein xiok -ayn't/a? 


Fo -cos An)sinC faX/i) -4f,'*/l (3) 
(Bm sin By cos A.) 


where y, are the positive z¢ ros of (7) and B,, the posi- 





tive roots of (11) 


METHOD OF DETERMINING THE HEAT TRANSFER 
COEFFICIENT H AND DIFFUSIVITY a 
In order to determine H] and a experimentally the 
temperature histories at two points in the product were 
required. Measurements of the temperature during a 
heating process were made at the centre of the product 


and the centre of its top surface, these being the most 
convement points 

When a sufficiently long time has elapsed from the 
beginning of the heating process, all but the first terms 
in the series of equation (13) are negligible so that the 
temperature v, at the centre where t © and x l., 


has the value 


_ 4¢- cos 4, ) si n (Bf), 
v, Jy, XA- sin cos) 


and the temperature vy, at the centre ol the top surface, 


-kthAN| (3 


v=V, 4 





() and x ! has the value 


wef 4(- cosf3,)sin 4, on'/ atts 
¥,J,0y, XA- ey Am 


being the first positive zero of equation (7) and £,, 


where 1 





the first positive root of equation (11) 
From equations (14) and (15) the asymptotic values 


and In ( V; 


v,) for large values of the 


G4 
«(h+4b) © 


These expressions, when plotted against the time t 


of In (V, Vv.) 


time are 


4V\l—cos sin A, /: 


idea nf .Y, ym , COs 


a 4\V,(i- cos A, )sin 4, 
Ini-w) =I XE. Aped| 


and 





respec tively, 


represent two parallel straight lines whose common 


slope is given by 


fi B ) 
slope 1 ; - (18) 


al ‘ 


The difference between their intercepts on the 


In (\ v) axis where (), is given by 


[In (V, vi) | 


(19) 


Thus by plotting the experimental values of In 
(V, v,) and In (V, v;) against the time, the dif 
ference between their intercepts on the In (V v) 
axis gives B, from equation (19) and hence hi from 
equation (11); h is then obtained by using a measured 
value of / 

Also, by measuring the slope of these experimental 
curves, measuring the radius “a” of the packs and using 
2.4048), 8B, and / the ther 
obtained from 


the known values of y, | 
mal diffusivity a of the product ts 
equation (18) 

Multiplying a by measured 
specihc heat of the product gives the conductivity k 
Thus knowing h and k the heat transfer coefficient H is 
obtained from equation (3) 


values of the density and 


EXPERIMENTAL PROCEDURE 
Difficulty was experienced in finding a suitable product for 
ybtaining reliable experimental data. The first product tested, 
a meat pack, was not sufficiently homogeneous. In addition 
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free liquid appeared towards the end of the heat treatment the same time. The heating curves for cans F and H we 
resulting in broken heating curves entirely satisfactory, due probably to movement of the tl 
Measurements made on pumpkin were more consistent but couples during processing. This is reflected by the 


shrinkage during processing caused cracks to develop on the values for the thermal diffusivity for these two cans 
for the heat transfer coefhcient H, however, 


top surface, making the results inaccurate found 
Dried navy beans milled to a coarse powder and mixed with very different from those found with the other cans ! 
volume of water were also tried D and G were processed with a different batch of the bear 


approximately the ame 
Initially the mixture was too dry, but on adding about 15% by bentonite mixture, as 
weight of a bentonite suspension (30% bentonite, 70% water Table 1 shows values of H ranging from 6 to 10 B 

with a trace of magnesium oxide) the product behaved satis (ft.)? (hr.) (° F.) [0.8 to 14x 10° cals./(cm.)* (sec.) (% ¢ 
factorily. It was necessary however to take the additional These values are higher than would be expected if the heat wer: 
precaution of giving the product a 100 min. cook at 240° F. some transferred by radiation and convection alone. These latte: 
processes could account for only about 2.5 B.T.U./(ft.)* (Chr 


is again shown by the values obtaine: 


time before taking readings 
Although only the results taken with the bean-bentonite (° F.) at the temperature of the retort, namely, 240° F. T} 
mixture are quoted below, similar trends were observed with means that an additional rate of heat transfer of between 4 
both the meat pack and pumpkin 8 B.T.U./(ft.)* Chr.) (° F.) must be accounted for by an 
Three different can sizes were used, namely No. 2% can mechanism 
(401 x 411), No. 1 tall (301 x 411) and 1 Tb. squat (401 x 211) The most likely explanation for this additional rate of 
The headspace in the first two can sizes was 1 cm., but a littl transfer is that distillation occurs in the headspace. Water fr 
less in the 1 Th. squat. The thermocouples of 31 B & S (approxi the moist product evaporates in the headspace, particularly 
mately 34 S.W.G.) enamelled copper and 28 S.W.G. enamelled the hot body of the can which is approximately at retort ter 
constantan were led through the sides of the cans. The couple perature, and condenses on the cooler parts of the top surfa 
measuring the temperature v. at the middle of the top of the of the product. The whole of this effect is represented a 
product was soldered to a 54” diameter 24 gauge copper disé equivalent heat transfer coefficient between the top of the 
to keep it in position during processing. To eliminate the possi and the top of the product 
ble occurrence of stray chemical e.m.f.’s all couples were rhis explanation was tested by examining the rate of 
lacquered transfer at a lower ambient temperature where a much 
Care was taken to ensure that, during processing, each can rate of distillation and a smaller heat transfer coefficient 
remained in an upright position be expected. Measurements similar to those in the retort 
The specific heat of the product was measured by the method made with the same product in cans of the same sizes 
of mixtures taking the usual precautions immersed in a well-stirred water-bath at 104° F. (40° C.) 
rate of heat transfer from the water to the cans was determir 
RESULTS AND THEIR INTERPRETATION by measuring the centre temperature of a brass cylinder 


ty the methods already outlined, values of a, the thermal known thermal properties when immersed in the bath, the it 


diffusivity of the product, and H, the heat transfer coefficient temperature of the cylinder being 32° F The rate found 
through the headspace, were obtained from the curves of 400 B.T.U./ (fit.)® Chr.) (° F.) which was regarded as infinite 
In (V; V.) and In (V, vi) against the time t. The re for subsequent calculations. This approximation introduc: 


sults given in Table 1 were obtained with the bean-bentonite possible error of less than 1% 
mixture A set of readings taken with the bean-bentonite mixtur 
Cans A, B, F He and | were prepared and processed at the water-bath is given in Table 2. 


TABLE 1 
Results of heat penetration measurements in retort 


Specific 
Product heat of 
Retort density product axl 


temy grms | cals 
I fem.)* | (arm.) 
| 
[<3 


Can type ’ mp | 


4 

TD 

4) 

41 

0) 

No. 1 tall 7 40 
. 4” 
1 th. squat 40 

40) l 


' Metric units were used i work but rates of heat transfer are generally n the more familiar itish units 


TABLE 2 
Results of heat penetration measurements in well-stirred water-bath 
Initial temperature 32° F. Bath temperature 104° F. (40° C.) 
Density and specific heat or product 1.08 g./(cm.)* and 0.90 cals./(g.) (" C.) respectively 
kx lf 


| 
axl cals./(cem.)* H . 
Can type t (om. )*/se< (sec. ) 


(" ¢ cm.) 


1 th. squat 
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heat transfer coefficient H in 


1e expected from radiative and 
possibly a small amount of 
distillation 

It is important to note tl the rate at which radiative and 

convective | ‘ ith temperature is quite small 

From about 2 B ft.) hi *.) at the temperature 

of the water-batl rm é Oo OI U./(it.)? Chr.) 

(° F.) at the nperature of tl 

should o be noted that apparent thermal diffusivity 

bath [1.35 x 10 , c.] was much lower 

we” 70x 10° (em.) . This increase of 

was uch higher than expected, since a for water, for 

example similar range of temperature, changes only from 

1.47 x 10 1.60 x 10° (em.)*/sec., an increase of 9%. Other 

imples of the bean-bentonite mixture gave changes of between 

rt and water-bath 

uld itself tend to imecrease the 

lace the rate of heat transfer 

whol headspace whereas 

at the edge and condensa 

ice this condensation being 

rate of heat transfer to the 

lue to distillation alone is greatest at the centre 

outside his would tend to make the value 

obtained tor a larger than if the rate of heat transfer through 
the headspace was uniform 

Part of this increase in a for higher temperatures may also 

have been due to a small amount of convective heating being 

uper-imposed on heating by conduction because, as the tem 

perature of tl yack appr wche that of the retort, not only can 

the product g off a certain amount of free liquid but its 

» decrease appreciably 


EFFECT OF FINITE RATE OF HEAT TRANSFER 
THROUGH THE HEADSPACE 

In the past the rate of heat penetration into cans of 
food has generally been calculated on the assumption 
that the rate of heat transfer to all surfaces of the 
product was large enough to be regarded as infinite 
rhe present work shows, however, that the rate of heat 
transfer through the headspace is only of the order of 
6 to 10 B.T.U./(ft.) (hr.) ( EF.) {0.8 x 10 to 
1.4x 10° cals./(cm.)* (sec.) ( ae 

Since this work was done Hurwicz and Tischer (3) 


have published experimental data on the rates of heat 
Their dia 


ing at a number of points in cans of beef. 
grams of isothermal lines in the beef seem to be asym 
metrical about a plane through the middle of the can 
perpendicular to its axis This asymmetry may be 
attributed to the thermal resistance of the headspace 
Only approximate estimates of the rate of heat transfer 
through the headspace can be derived from the data 
given but calculations which we made gave values simi 
lar to those quoted in lable | 

Since the heat transfer coefficient H through the 
headspace is finite, the slowest heating point of the 
product is not its centre but a point on its axis a short 
distance above the centre. In the extreme case when 
H is zero, the slowest heating point would be the centre 
of the top surface of the product 

The most important consequence of a finite value of 
H for the he adspace is that the F value, calculated from 
the thermal properties of the pack, is lower for a par 


"The product used for ¢t linn in the water-bath was the 


' 
same as that for cans A in the retort 


ticular length of heat treatment than the value calcu 
lated assuming an infinite H, It is important to note, 
however, that this finite H does not affect the lethal 
value based on experimental temperature measurements 
as such a determination is independent of the fact that 
heat penetrates the pack at a lower rate through the top 
than through the sides and bas« 

Calculations were made on a No. 2'4 can (401 x 411) 


l” of the product as 10.16 cms. and 


taking the height “‘/ 
the radius “a” as 5 cms., the thermal diffusivity a as 
0.090 (cms.)*/min. The value for hl was taken as 7, 
corresponding to H 7.6 B.T.U./(ft.)? (hr.) (° F.). 
This is a little less than the mean of the values of H 
given in Table 1 which is 8.0 B.T.U./(ft.)* (hr.) 
{ }: } 

By differentiating the slab term in equation (13) 
with respect to x and finding the stationary point (only 
the first term in the series need be considered), the 
slowest heating point in the pack is found, This has a 
value of x given by 

a (23) 


For the No 2 Cal 


found to be x 5.08 cms., which is 0.60 cms. above 
the centre of the pack lo find the effect on the F 


slowest heating point was 


value, calculations were made assuming the same physi 
cal conditions as in some of the calculations made by 
Hic ks f) In lable 3 are given the bk values found by 
Hicks, assuming H is infinite, when the centre of the 
pack is the slowest heating point, along with the cor- 
responding IF values at the centre and at the slowest 
heating point, assuming H )./(ft.)? Chr.) 


{ | ) 


TABLE 3 
F values for infinite and finite rate of heat transfer 
through the headspace 
; can (401 x 411). | temperature 180° F. (82.2° C.) 
etort temperature 240 115-4 100 minutes cook 


followed by cool iter a } a Soar 


Diffusi 


*(hr.) (° F.)] 
Slowest 


heating 
pont 


I“vidently, in the case of finite H, the slowest heating 
ling point so that the total F 
value at that point is slightly greater than that at the 
The difference, however, is of the same order 


point is also the slowest co 


centre 
of magnitude as the erro be expected in the calcula- 
tion, so that it may be concluded that the total F value 
is about the same at the centre and the slowest heating 
point and, in fact, at any intermediate point 

Che finite rate of heat transfer through the headspace 
diminishes the calculated total F value appreciably, the 
values given in Table 3 being 12% below Hicks’ values 

In ad No 2 

| 


so that the effect of the thermal resistance of the head- 


can heating is mainly through the sides 
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space is small. It was important, therefore, to calculate 
the effect for a squat can for which a higher proportion 
of the heat passes through the ends. The 1 Ib. squat can 
(401x211), with radius a 5.0 cms. and height 
l 5.5 cms., assuming the same value for the thermal 
diffusivity as in the previous calculations, gave the re- 
sults shown in Table 4, the slowest heating point being 
3.39 ems. above the base of the pack (0.64 cms. above 


the centre ) 
TABLE 4 
F values for infinite and finite rate of heat transfer 
through headspace 
1 Ih. squat can (401 © 211). Initial temperature 180° 1. (82.2° ©.) 
Ketort temperature 240° 1. (115.6°C). 65 minutes cook 
and cooled in water at 70° I, (211° CO) 18° F. 
Diffusnity a 15 © 10° (om )?/ (sec) 


H. Finite 


H. Infinite (7.6 B.T.U_/(ft.)? Che.) ( FJ 


Slowest 
( entre heating 
pornt 
1.4 


Cooling phase L.4 
Total F 47 


Heating phase 


In this case, for Hl finite, the difference between the 
total F value at the centre and at the slowest heating 
point respectively is larger than the error expected from 
the calculation. It is still small, however, so that the 
total F value does not vary greatly between the two 
points 

Thus the centre of the pack, the slowest heating 
point or the centre of the can may be chosen as a 
measuring point for the experimental determinations of 
the lethal value of the process by the usual methods as 
the variation between these points is quite small. 

\s was expected, the effect of the finite heat transfer 
through the headspace on the F value calculated from 
the thermal properties of the pack is much greater for 
a | Tb. squat can than for a No. 24% (43% and 12% 
respectively). It follows that it is essential to take the 
thermal resistance of the headspace into account in 
order to obtain reliable estimates of equivalent processes 
for cans of different shapes. 

Che effect of the headspace on the equivalent volume, 
as defined by Hicks (4), has not been calculated but it 
would not be expected to be large 


SUMMARY 


aking into account the thermal resistance of the 
headspace in a can, an expression is obtained for the 
temperature anywhere in the pack. By determining 
experimentally the tenyperature history at the middle of 
the top surtace and the centre of the pack respectively, 
a method is given of evaluating a, the thermal diffusivity 
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of the pack, and H, the rate of heat transfer through the 


headspace. 

Results are quoted for a pack made from a mixture 
of dried beans and a bentonite suspension. Similar re 
sults have also been obtained with other packs, namely 
meat loaf and pumpkin. 

\t a retort temperature of 240° F. values of H ranged 
between 6 and 10.5 B.T.U./(ft.)* (hr.) (° F.). Of this 
radiation and convection alone would be expected to 
account for only 2.5 B.T.U./(ft.)* Chr.) (° FL) and 
distillation of water in the headspace is believed to ac 
count for the rest. This explanation is supported by 
measurements made in a_ well-stirred water-bath at 
104° F. when values of Tl were found to range between 
2.0 and 3.2 B.T.U./(ft.)? (hr.) (° F.). 

The effects of this finite rate of heat transfer through 


the headspace are: 


a. The slowest heating point is raised above the 
centre of the pack. 

b. The calculated lethal value for any thermal process 
is less than that found when the thermal resistance 
of the headspace is ignored. The effect is greatest 
for squat cans and least for tall ones 


Although it does not affect the lethal value ob 
tained by determining the temperature history 
experimentally, its effect should be taken into 
consideration when calculating lethal values for 
one can from temperature measurements made on 
a can of a different shape. 

The calculated lethal value does not vary greatly 
between the centre of the pack and the slowest 
heating point so that either of these two points or, 
in fact, any intermediate point may be used for an 
experimental determination of the lethal valu 
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The effect of processing variables and variation in 
sources of raw material upon the properties of dehy- 
drated potato granules is discussed. The influence of 
modifying agents to improve the consistency of the 
reconstituted product was also studied. Calcium chlo- 
ride, added to the water used in reconstitution, was 
shown to improve texture. 


Potato granules are a dehydrated product made from 
rhe present method 
of manufacture is the mixback process, in which the 


freshly cooked, mashed potatoes 


freshly mashed potatoes are thoroughly mixed with pre 
viously dried material to bring the overall moisture con 
tent to 35 to 40%. 
of heated air 
War II and is still very much in a state of development, 
although potato granules are available both in the domes- 


This mixture is dried in a stream 
rhe process was originated during World 


tic and foreign markets. 

In the dehydration of potatoes, the most critical opera 
tion is drying from the 80% moisture content of the 
original potato to 35 to 40%. 
this stage of drying is accomplished by mixing the 
cooked potatoes intimately with previously dried ma; 
terial and allowing the moisture to equalize before con 


In the mixback process, 


tinuing the drying. A properly comminuted mixture of 
35-40% moisture can then be readily dried in a hot air 
stream without excessive cell damage or agglomeration 

In the present state of development of the process, the 
nature and condition of the raw material is a critical fac 
tor. Variations frequently encountered make it difficult 
to reconstitute the product to a mealy, uniform con 
sistency, particularly under normal kitchen conditions, 
where the volumes are measured rather approximately, 
and temperatures are estimated rather than exact. 

Because there is considerable variation in the charac- 
teristics of potato granules made in different localities 
and from different sources of raw material, this study 
was begun with the aim of determining the effects of 
processing variables, and raw materials upon the proper 
ties of the product. \s the study progressed, several 
modifying agents were used to improve the consistency 
of the reconstituted product 


PILOT PLANT EQUIPMENT 


A pilot plant was constructed which would allow the process 
ing of quantities large enough to obtain data which could be used 
to design commercial equipment. This equipment consisted of 
an abrasive peeler, a stearm cooker, rolls for mashing, a prelimi 
nary mixer, aging belt, final mixer, syntron feeder, pneumatic 
dryer, and screen. The arrangement is shown in Figure 1 

The equipment was assembled so that the operation could be 
made continuous. However, since most of the variables could 

* Present address: Standard Oil Company, Whiting, Indiana 

" Chief, Fruit and Vegetable Products Division, Quartermas 
ter Food and Container Institute for the Armed Forces, Chicago, 


Illinois 


be studied best in batch operation, thus requiring the processing 
of less material, most runs were made batchwise 

An abrasive peeler was used and the potatoes were peeled 
After peeling, tubers were trimmed of defects and sliced 
Phe cook 
ing was done at atmospheric pressure in stainless steel trays 
loaded 4 inches deep. Immediately after cooking the tubers were 
mashed between plastic coated steel rolls two feet in diameter 


lightly 
approximately one inch thick before steam cooking 


set with a clearance of “4m inch. The potatoes were then cooled 
to room temperature and mixed with dry powder in a 6 inch 
h 


i 
conveyor having a central shaft fitted with paddle mixing blades 
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Figure 1. Arrangement of pilot plant equipment. 


After mixing, the damp powder was aged either in tubs or, when 
\fter aging, the damp 


powder was given a final mix im a mixer having 2 rotating 


running continuously, on a belt conveyor 


shafts. one above the other. fitted with steel pegs 
The drying was done in a vertical duct 8 inches in diameter 
and 53 feet long, leading into a cyclone separator equipped with 


an air lock for discharge of the dry powder. The air for drying 


was mixed directly with the combustion gases from propane and 
vas moved by an exhauster fan located after the cyclone 


collec tor 
PILOT PLANT OPERATIONS 


It was the aim of this investigation to obtain data which would 
assist in the design or choice of plant equipment. Difficulty was 


experienced, however, in scaling down some of the steps m the 


1 


process. It was found in the mixing step, for example, that 
effective granulation depended not only upon the speed of mois 
ture equalization between wet and dry material, but also upon 
the amount of material in the mixer imilarly, in the aging step, 
eted, the degree of 
d upon the depth 
of the material on the belt or in the tubs. Since this equipment 


during which moisture equalization is compl 
compaction was important, and this depend 
variables, quantita 
tive process data must be interpreted in terms of the. type and 


exerted such a strong influence on proce 


size of the equipment used 

Cooking. The sliced potatoes were loaded 4 inches deep in 
stainless steel trays perforated with inch holes for condensate 
drainage. Care was taken not to cvercook 


Mixing. 
rectly to the dry powder a 


In early experiment the potatoe were added di 


/ | 
mashed and mixed in one step 
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This method was later bamdoned in favor of mashing before 
mixing. If potatos hed and mixed simultaneously, the 
mixing rate must be closel ontrolled. The cooked material at 
high motsture conte i r fragile, and cells are easily 
browen during the mashing The dry powder must absorb 
moisture from the cooked potato quickly in order to increase the 
resistance of the ell _T hanical breakage (On the other 
hand, if the moisture of vet material is lost before the cells 
are thoroughly arated } ure ther eparated only with 
great difficulty a1 cse cell ageregates usually remain intact 
und are easily heat d red in drying. In addition, the rate of 
momture exchange 1 pendent upon the moisture content of 
the dry material and its particle size The combination of all 
these factors makes for difficult control in plant operation, and 
the mixing and granulation yveore found to be easier to control 
if the potatoes were mashed and cooled prior to mixing with 
the dry powder 

The resultant mix is considerably finer when the potatoes 
were mashed and cooled before mixing. Since fineness was an 
wlvantage in drying, cooling prior to mixing was favored. In 
the mixer used, the shaft turned at a speed of 60 r.p.m. and the 
material remained in the mixer 15 minutes. In most runs this 
mixing period was foll ed by aging period on a conveyor 
belt (or in tubs for ch rt ), for 30 to 45 minutes, and then 
by a final mux of 

Shortening the i period below 15 minutes resulted 
aging period apparently served 


in coarsening the produ 1 hve 


to allow moisture to equalize between wet and dry material, but 
this equalization was inadequate unless the preliminary mixing 
was thorough. If the second mixing period were eliminated, 
coarsening again would occur, perhaps because a certain amount 
of adherence between cells took place during the equalization 

Phe time required for the mixing and aging periods depended 
on the type of equipment used. The planetary mixer used in 
ome small batch runs gave adequate results with 5-minut 
mixing periods before and after aging. Mixing action in the 
larger equipment used was k efficient, and thus required 
longer mixing tin Ihe time nece iry for mixing also ce 
pended upon the condition of the dry powder used (coarseness, 
degree of cell breakage, moisture content), that of the potatoes 
(completeness of separation in premashing, ete.) and on the 
moisture content of the wet mix 

Drying. 


consist of individual whe 


Potato granules before drying, if properly prepared 
ells and some cell aggregates with 
a moisture content of from 35 to 45%. This damp powder is 
easily dispersed in an air um and loses moisture very readily 
down to a moisture content of 10 to 12% (1). Pneumatic drying 
or drying in suspension in a heated air stream, is a suitable 
method and has the advantage ot a short retention time im the 
dryer, minimizing heat damage The design of the drying duct 
and the velocity of air in the dryer are important in controlling 
abrasion damage 

Iwo typ ol pneumatn dryers were constructed from which 
drying data was obtained. The first consisted of 133 feet of hori 
zontal, &-inch duct having 9 elbows in the line and leading to a 
cevclone collector ur was heated before entry by combustion 
of propane gas | the air was moved through the dryer by an 
exhaust fan at the exit side of the cyclone. It was found that a 
minimum velocity of 70 feet per second was necessary to keep 
the powder in suspension m the horizontal pipe. Stratification of 
the air stream occurred and there was some abrasion and heat 
damage 

It was found that approximately 85% of the total drying 
took place in the first 33 feet of pipe and the evaporation from 
that point on was rather slow, as shown in Figure 2. It is 
ipparent trom this plot that drying of granules to a moisture 
content of 7%, that of Army specifications, is impractical in this 
type of dryer when using temperatures which will not damage 
the powder It was noted that some heat damage occurred if the 
product from the cyclone collector exceeded a temperature of 
120° 

Because of the necessity of maintaining rather high velocities 
in a horizontal duct to keep the powder in suspension, a second 
drying system was assembled as shown in Figure 1 

Ihe drying duct in this system consisted of 53 feet of 8-inch 
vertical duct leading to a cyclone The feed was introduced 


through a venturi at the point of contraction in order that ther 
would be more rapid dispersion of cell aggregates. The air 
velocity in the 8-inch duct was varied from 40 to 80 feet per 
econd 

[he attrition damage to the powder was determined at veloci 
ties of 41 and 73 feet per second by passing the powder throug 
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Figure 2. Moisture content vs. length of drying duct. 


At the end of each pas 
the powder was san pled through a riffle and the percentages ol 


the dryer 10 times, using unheated air 


moisture and free starch were determined. Free starch has bee: 
found to be a measure of broken cell content, as explained later 
\ plot of percentage free starch on a dry basis versus number 
cycles (Figure 3) shows a slight but steady increase of broker 
starch at the low velocity; while the higher velocity is show: 
to be quite damaging to the powder, especially in the first few 
cycles when the moisture content of the powder was high. This 
indicates an advantage of a vertical drying duct over a hori 
zontal duct, since the velocities in horizontal ducts must be 
necessarily high in order to keep the powder in suspension 

The following data were obtained while using the vertical 
drying duct 


Inlet temperature of air 250° | 
i-xit temperature of air 173° | 
Pounds water evaporated per minute per sq. ft 

of duct cross-section 1.75 
Product temperature 118° | 
Moisture content of feed 35.0% 
Moisture content of product 11.4% 
Feed rate (lb./hr.) 
Measured air raté (ft. .ec.) at exit from 

orifice readings 43.5 


Considerably higher capacities and heat economies can be 
obtained at higher feed rates with the product leaving at mois 
ture contents up to 15%. Powder up to this moisture content 
may be handled easily and is suitable for use as mixback 
Figure 4 shows the moisture content of the powder at various 
points in the vertical duct during drying. These results wer: 
obtained from temperature data at these points rather than by 
sampling the powder 
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PROCEDURE 


if different samples, it was found desirable 
reconstitution tem 


In the compartser 
ty» determine for each sample a complete 
viscosity curve, rather than a viscosity at a single 


pn rature 
specimens were reconst! 


temperature Thus, for a given sample, 
tuted at 10 temperature intervals from 140 to 190° F. and 
viscosity measurements for each made at 130° F. The time lapse 
hetween reconstitution and measurement was maintained at ten 
minutes t 

The procedurS used is as follows: An 80 g. sample of potato 
granules of known moisture content is weighed (to 0.1 g.) and 
rehydrated with a quantity of distilled water sufficient to bring 
the overall solids content to 15.3%. The water is placed in a 
l quart stainless steel mixing bowl and brought to the desired 


weight and reconstitution temperature on the scale just before 


mixing 
placed in a glass hopper (a funnel with a larg: 


toppered with a cork) held in a ring stand 
The mixer is a Hamilton-Beach “Mixette” 3-speed mixer and 
is run at a speed of 620 r.pam. (speed 2). When the water in 
the bowl has been adjusted to the correct temperature and 


The powder ts 


openme which ts 


weight, the operator places the bowl beneath the hopper, starts 
water and removes the cork, allowing 


the mixer, places it in the 
The mixer is rotated rapidly 


the powder to fall into the water 
sround the bow! during the mixing time (measured with a stop 
watch) of 20 seconds. The rotation should be begun an instant 
hefore the powder hits the water surface, in order to set the 
water in motion to promote immediate dispersion 

After mixing, the rehydrated material is folded gently sev 
eral times with a broad steel spatula (blade l-inch wide) to even 
out moisture difference 

The bowl 1s cooled and the sample transferred to a 400-ml 
heaker, in which the determination is made. The spatula is used 
to effect the transfer, and is pressed down with each increment 
to express air pockets The beaker is then placed under the 
pindle of the viscometer, which is started when the total lapsed 
time alter mixing ts ten minutes 

Viseosity is determined with a Brookfield Synchro-lectrie 
Viscometer with the Brookfield Helipath Stand. The beaker of 
mashed potato is set under the spindle, which is lowered about 
one-third of the way through the material before the viscometer 
is started, The number 3 spindle (horizontal bar 21 mm. long) 
is used, and the viscometer speed ts 4 r.p.m The viscometer is 
read on each revolution of the dial. Readings are taken aly on 
the middle third of the material, since results obtained in this 
way were most consistent, perhaps because of cooling near the 
top and bottom of the beaker on standing. The temperature of 
the central material is then measured, and should be within two 
degrees of 130° F. Seale readings (0 to 500) multiplied by 10 
give viscosity in poises, according to manufacturer's data, al 
though for non-Newtonian fluids the viscosity reading obtained 
varies with the spindle used and the viscometer speed of rotation 


DEVELOPMENT OF PROCEDURE 

lhe viscometer system described gave highly re 
producible results on a uniform material. The greatest 
ditheulty in the viscosity testing of reconstituted potato 
granules was in the preparation of reproducible, uniform 
rehydrated samples. Better texture was obtained by 
stirring in the powder with a fork than by beating with 
a mechanical mixer since the latter tended to cause some 
cell damage. The former method was not employed, 
however, because of lack of uniformity of the resulting 
product 

lhe principal variables affecting viscosity of rehy 
drated granules were found to be: variety and quality of 
raw material, broken cell content of granules, solids con 
tent of the rehydrated product, temperature of recon 

Reconstitution temperature in this report is defined as tem 


perature of water added 


ol 


stitution, particle size distribution of granules, degree 
heat damage to granules during drying, and moisture 
retention capacity. The viscosity was also affected by 
substances added during processing, such as citric acid 
calcium chloride, benzoyl peroxide, and glycerol mono 
laurate. Viscosity of rehydrated potatoes changed very 
rapidly with percent solids in the rehydrated product, 
as will be seen on examination of Figure 5, which gives 
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Figure 5. Viscosity of rehydrated granules versus solids con 
tent of rehydrate. 


Viscosity vs. percent solids for several samples fron 
different sources. It was therefore necessary to use a 
constant solids content in any series of determinations 
in which other variables were studied. The amount oi 
water used was calculated in each case from the weight 
of dry solids in the 80-g. sample, assuming 15.3% solids 
in the rehydrated material 

This solids content, although lower than that of 
freshly mashed potato, was the highest which gave r 
producible results. Viscosity readings on a single test 
Huctuated widely when higher solids contents were used 
Consistent readings were not obtained on freshly mashed 
potatoes because they could not be thoroughly whipped 
without excessive cell damage 

From Figure 5 it may be seen that a wide variation i1 
viscosity 1s possible for different samples at the same 
solids content on rehydration. It was concluded from 
the present work that this variation is not entirely a mat 
ter of product quality, but involves what might be termed 
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“moisture retention capacity” of a sample. As an illus- 
tration of this point, Samples A and D in Figure 5 show 
a pronounced difference in viscosity but showed no 
particular difference in free starch. Sample D could be 
reconstituted to the viscosity of Sample A by using less 
water, and the textures of the two samples would be 
comparable. Sample D was made from high specific 
gravity, high solids potatoes ; while Sample A was made 
with low specific gravity, low solids potatoes. It is 
thought likely that a sample made from high moisture 
potatoes might take up water more readily on reconsti- 
tution than one made from low moisture potatoes, and 
therefore give a higher viscosity on reconstitution. This 
higher viscosity would not necessarily be indicative of 
better quality, but would simply show that the product 
from the low moisture potatoes should be reconstituted 
with less water than the other 

In Figure 6 the viscosities of 6 samples from different 
sources are plotted vs. temperature of the water used 
during reconstitution. Since the viscosities vary so 
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Figure 6. Effect of raw material on viscosity. 


widely, it is apparent that a universal recipe for recon 
stitution would work to the disadvantage of many 
products 

lo utilize the viscosity test for determination of 
product quality, it was deemed necessary, when com 
parison of samples from different sources was to be 
made, to deterrnine for each sample a complete viscosity 
reconstitution temperature curve rather than a’ viscosity 
at a single temperature. The shape of a_ viscosity 
temperature curve should be an indication of quality 
It is desirable to have a product which will reconstitute 
to a good viscosity over as wide a range of water tem 
peratures as possible, as most ultimate users of the 
product would be unlikely to measure the water tem 
perature accurately. Thus a broad curve with a wide 


peak and a viscosity maximum at a high temperature is 
desirable, and a narrow peak with a maximum at a lower 
temperature is not 

The data of Figure 7 demonstrate the reason for the 
specification of a mixing time of exactly twenty seconds 
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Figure 7. Viscosity of rehydrated granules as a function 
of beating time. 
For times less than 20 seconds, results were highly 
inconsistent due to incomplete mixing. Mixing times 
above 20 seconds gave consistent readings for a given 
sample, but the viscosity fell off with increasing beating 
time, due probably to cell breakage on extended mixing. 

The effect of free starch from broken cells is shown 
in Figure 8. To each of two samples from widely dif 
ferent sources, 10% of cooked potato starch was added 
hefore reconstitution. \iscosity-temperature curves were 
determined for both the original samples and the sam 
ples containing the added free starch. The results show 
that the viscosity was considerably decreased in both 
cases by the addition of starch. Samples to which were 
added ball milled granules or potato flour also showed 
very striking decreases in viscosity due to the added 
starch 

Free starch test. \ method for determining the 
amount of starch taken up by water when the sample of 
dehydrated granules is extracted at 150° F. was de 
Department of Agriculture’s 
\lbany, Cali 


fornia. The water-soluble starch is an indication of the 


veloped by the | 
Western Regional Research Laboratory, 


ince only starch 


\ sample 


degree of cell breakage in the sample 
freed by cell breakage taken up by water 
is mixed in water at 150° and allowed to settle, the 
supernatant liquid being then analyzed for starch colori 


1 


metrically with iodine \lthough this color reaction is 
exhibited only by the A-fraction of the starch, the pro 
portion of A-fraction should be fairly constant and re 


sults valid, as long as the instrument is calibrated with 


potato stare h 
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Kesults from this test show merely free starch ex- 
tractable with water under the test conditions, and the 
amount of starch thus extracted is a continuous function 
of the temperature used, time of mixing, and other varia- 
bles. Readings thus obtained, however, give an index of 
relative amount of broken cells and serve as a basis for 
comparing degree of cell breakage between samples 
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Figure 8. Effect of free starch on viscosity. 


although the figures given should not be interpreted 
quantitatively as percent of broken cells in the sample. 

Phe following procedure is slightly modified from that 
developed by the Western Regional Research Labora 
tory: In a GOO-ml. beaker are placed 500 ml. of distilled 
water at approximately 170° F. The water is agitated 
with a motor-driven stirrer at low speed (about 150 
rpm.) and allowed to cool. When the temperature 
reaches 150° F., a l-g. sample of granules is added by 
pouring slowly into the path of the stirrer blade. The 
stirring is continued from 5 min. without further heat 
ing, after which the stirrer is removed and the beaker 
let stand for 20 min. to allow settling. A portion of the 
supernatant liquid is then decanted off, and filtered on 
a coarse filter paper, 10 to 15 ml. of filtrate being col 
lected 

\n iodine solution is prepared by diluting 1 ml. of 
0.02 N iodine Cin KI) with 44 ml. of water in a 125 ml 
lo this 45 ml. of solution is added 
The soiution is 


I-rlenmeyer flask 
5 ml. of the filtrate collected above 
shaken and allowed to stand for 15 min. The percent 
transmittance is then determined at a wavelength of 
6700 A. with a Coleman Model 11 Spectrophotometer 
This value is converted to percent starch from a cali 
bration curve obtained with pure cooked potato starch 
\ll results are calculated to the dry basis. 


MODIFICATION OF TEXTURE WITH 
ADDITION AGENTS 

Texture and viscosity of reconstituted granules are 
dependent upon several factors and, of these, the fol 
lowing have been investigated in this study: water 
absorbing capacity of granules made from different 
varieties and from different localities; effect of broken 
cells upon viscosity ; effect of pH of water in reconsti 
tution on viscosity ; and effect of addition agents, such as 
benzoyl peroxide, calcium chloride, and potassium 
bromate. 

Moisture retention capacity of granules is very im 
portant in obtaining satisfactory texture in reconstitu 
tion. If the water of reconstitution is in excess of the 
moisture retention capacity, the reconstituted product 
is thin and soupy, while too small an amount of water 
in reconstitution results in a heavy product of poor 
texture 

Increasing the alkalinity of the water used in re 
constituting the powder has an adverse effect upon the 
viscosity. A pH of 9.0 to 9.5, which is common in 
municipal water softened by the lime-soda process, is 
sufficient to lower not only the viscosity but also the 
temperature of maximum viscosity obtained when dis 
tilled water is used in reconstitution 

Figure 9 shows the effect of pH of the water in which 


the powder was reconstituted upon viscosity. The sam 


3000 





VISCOSITY POISES 


1870 | 
| j 
| | 
140 150 160 170 180 

TEMPERATURE OF WATER ADDED DEG. F 











Figure 9. Effect of pH of water on viscosity. 


ples at a pH of less than 7 were acidified with citric acid, 
the sample at a pH of 9 was tap water, and sodium car 

bonate was used to obtain a pH of 11. It is seen that 
increasing the pH results in poorer viscosity and that the 
maximum in the curve is at lower reconstitution tem 

peratures, which is undesirable 

In an attempt to improve the mealiness of the recon 
stituted granules and perhaps increase their tolerance to 
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higher temperatures during reconstitution, calcium 
chloride was added in one case to the water of recon 
stitution and in the second case to the damp powder be 
fore drying. Calcium chloride, when added to the water 
of reconstitution to make an 0.25% solution, increased 
the viscosity considerably (Figure 10). The tempera 
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Figure 10. Effect of calcium chloride in water on viscosity. 


ture of maximum viscosity, however, remained un 
changed, showing that the tolerance to higher tempera 
tures had not been increased. When sufficient calcium 
chloride was added to bring the damp powder to .07% 
CaCl, prior to drying, very little effect was noted. The 
calcium chloride was added as a solution sprayed into 
the powder during mixing ; and when it was found that 
there was no effect, it was thought that perhaps the 
calcium chloride was not being evenly distributed. In 
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another trial, a calcium chloride solution was added to 
the dry powder to bring the moisture content up to 35% 
No cooked potato was added. This was dried and little 
effect on the viscosity was noted \nalysis of the 
powder showed that practically all of the calcium was 
in insoluble form 

Several mild oxidizing agents, such as potassium 
bromate and benzoyl peroxide, were added to the pow 
der in order to observe their possible effects on the 
position of the viscosity temperature curves The 
benzoyl peroxide was found to be an effective bleach but 
the viscosities were affected adversely by both agents 
and both products developed off-flavors rapidly upon 
storage 

CONCLUSIONS 

1. Potato granules of satisfactory color and flavor can 
he produced readily, but proper texture of reconstituted 
product is difficult to attai 

2. Mashing and cooling of freshly cooked potatoes 
hefore mixing with dry powder gives better granulation 
than simultaneous mashing and mixing 

3. An aging period between two mixing periods is 
necessary for proper granulation 

+. A vertical pneumatic dryer is suitable for drying 
from 35-40% to 10-12% moisture 

5. Cell abrasion in drying is greater at higher powder 
moisture contents and at higher air velocities 

6. The texture of reconstituted granules may be 
evaluated by the determination of viscosity as a function 
of the temperature of reconstitution 

7. The pH of the water used in reconstitution affects 
the texture, high pH lowering the viscosity 

&. Calcium chloride improves the texture when added 
to the water of reconstitution, but forms an insoluble 
residue when added to the powder before drying 
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Notes and Letters 


A Modification of the Iodine Titration Method for the 
Determination of Sulfur Dioxide in Dehydrated Cabbage 


lo assure improved retention of color and flavor in 
dehydrated cabbage, processors commonly use some 
form of sulfur dioxide. A method for the rapid and 
accurate determination of this added material is neces 
sary in commercial plants preparing dehydrated cabbage 
and in laboratories where research upon it is being done. 

\ method for the determination of sulfur dioxide in 
dehydrated vegetables was developed by Prater et al 
(2). Their method involved 2 titrations with iodine 


One aliquot of the sample was titrated to measure the 


total reducing material \cetone was added to tiie 
other aliquot to bind the sulfur dioxide, and the re 
ducing materials other than sulfite were then titrated. 
he difference between the titrations was a measure of 
the sulfur dioxide present. Unfortunately, the acetone 
bisulfite complex is not completely stable and gives a 
very fleeting end point. Results are dependent upon 
several factors such as speed of titration, speed of 
stirring, strength of the iodin l, and judgment of 


the analyst 





270 FOOD TECHNOLOGY, MAY, 1954 


The more stable formaldehyde-bisulfite complex used 
by Potter and Hendel (7) for dehydrated potatoes is not 


suitable for cabbage (2) 
The met.iod presented below is a modification of the iodine 


? 


titration method 

In each of two 600-ml. beakers suspend 8 g. of ground dehy 
drated cabbage in 400 ml. of water and add 5.0 ml. of SN sodium 
hydroxide to each. Stir gently, being careful not to beat air into 
the solution, and let stand 20 minutes. To one of the samples 
add 7.0 ml. of 5N hydrochloric acid, stirring to avoid local acid 
concentration. Add 10 ml. of 1% starch solution and titrate 
immediately with 0.05N iodine to a definite blue color. It is 
important that the acidified sample be titrated at once, before 
recombination occurs 

To determine the reducing material other than sulfite, the 
second sample is acidified in the same manner, but instead of 
using a binding agent at this point to form a sulfite complex, 
add 2 ml. of 3% hydrogen peroxide to oxidize the sulfite to sul 
fate. The sample is now titrated with iodine to a definite blue 
color. Since the sulfite has been oxidized to sulfate, there is no 
“fleeting” end point 

Fresh cabbage sample 
dried by a method approximating commercial practice except 
that no sulfur dioxide was used.” Tests were made to determine 


obtained from various sources, were 


whether, in such samples, hydrogen peroxide oxidizes iodine 
titratable materials other than sulfur dioxide. Two aliquots from 
each sample were analyzed To om aliquot, acetone was added: 
to the other, hydrogen peroxide. The iodine-reducing materials 
were then determined in each sample by the regular titration pro 


cedure The data are given in Table ] 


TABLE 1 


The titration of iodine-reducing materials in cabbage extracts 
in the presence of acetone and hydrogen peroxide 


Ml. of V iodine used in titration 


Sample ; 


10 mil. acetone ml. of 3% hydrogen 
present peroxide present 


3.86 
4.60 


It may be observed from Table 1 that todine titration of sam 
ples of unsulfited cabbage where acetone is present are the same 
as those where hydrogen peroxide has been added 

\ blank was prepared with water, alkali, acid, starch, and 
hydrogen peroxide as usual but with no sample. To this blank 
was added 10 ml. of potassium iodide solution of the same con 
centration as that of the iodine titrating solution. No blue color 
developed within 30 seconds after the addition of the potassium 
iodide solution. This test shows that the iodine titrating solution 
is stable until well after the titration of the nonsulfite todine re 
ducing materials has been completed 

Phe proposed method was compared with the acetone com 
plexing method in the analysis of samples contaiming various 
amounts of sulfite. The data obtained are given in Table 2 

The author is indebted to Paul W. Kilpatrick for the prepa 
ration of the unsulfited dehydrated cabbage samples 


TABLE 2 


The sulfur dioxide contents of dehydrated cabbage samples, 
determined by the iodine titration method with comparison of 
acetone and hydrogen peroxide procedures 

Parts per million of sulfur diox 


Sample With hvd 
th hydr 
With acetone gecahss 


In general the two methods give similar results. How 
ever, the acetone-sulfite complex is not sufficiently stable 
to give a g20d end point. Even experienced analysts 
have diffxulty in deciding when the nonsulfite iodine 
reducing materials have been titrated and a minimum of 
sulfite included. At best it is a compromise. Any sul 
fite included in the titration of the nonsulfite iodine r 
ducing material gives a sulfite value low by that amount 
as shown by the following method of calculation. When 
a sample of 8 g. is used [(ml. of iodine to titrate sam 
ple)-(ml. of iodine to titrate sample containing binding 
or oxidizing agent)] X normality of iodine X 4000 
p.p.m. of sulfur dioxide 

In samples G and H the same value for “ml. of 1odine 
to titrate sample” was used in both methods of analysis 
However, a much higher value for “ml. of iodine to 
titrate sample containing binding or oxidizing agent” 
was obtained for the titrations in which acetone was used 
to bind sulfur dioxide as compared to the titrations 1 
which the sulfur dioxide was oxidized with hydrogen 
peroxide 

In addition to giving an easily recognized end point 


the peroxide is cheaper and does not present a fire o1 


other organic-solvent hazard. 

December 14, 1953. 
art F. Porrer 
Western Utilization Research Bran 
Agricultural Research Service 
U.S. Department of Agriculturs 
Albany, California 
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Want to see a picture of satisfaction? Take a quick 
look at a customer who has just tasted a piping hot 
pizza made with SPICEOLATE® PIZZA PIE and 
PARMESAN CHEESE FLAVOR. Two new D&O 
specialties designed to delight all lovers of good 
Italian food ... SPICEOLATE PIZZA PIE and 
PARMESAN CHEESE FLAVOR have one purpose in 
life, to provide “good taste”. Try them. You'll see it 
reflected in your customer’s eye —and in ever-soaring 
sales. Ask your D&O representative for trial 
quantities. Write for copy of The New 

Spiceolate Brochure. 


DODGE & OLCOTT, INC. 


STABLISHED 1798 180 Varick Street + New York 14,N. ¥ 
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Call on Accent for 


dependabie 


SUE ly 


With capacity now doubled, new packaging plant 
now completed, Ac’cent achieves greater 
volume, greater efficiency...and greater economies! 


TO ALL FOOD PROCESSORS: 


The pictvres on this page show why 
Ac’cent can assure food processors an 
always dependable supply of pure mono- 
sodium glutamate. They show how our pro- 
duction facilities have grown with the 
steadily increasing demand for monosodium 
glutamate—in fact, how we have kept ahead 
of the demand. 

In the last two years alone we have more 
than doubled the capacity of our Ac’cent 
plant at San Jose, California—the world’s 
largest plant producing monosodium gluta- 
mate exclusively. The resulting increase in 
efficiency has helped to place us in a favor- 
able position on unit costs—an advantage 
that will help our customers as well as us. 

And with a relatively small expansion of 
facilities we are capable of increasing our 
present record output at San Jose by another 
50 per cent. 

At our original plant in Rossford, Ohio, 
we have increased operational efficiency. This 
plant’s ability to produce monosodium gluta- 
mate from four different raw materials is 
further assurance of a dependable supply. 

Better distribution and greater speed of 


_ 


Our new 22,000 square-foot warehouse 
and packaging plant in Chicago assures 
efficient distribution and quick delivery. 


Our Rossford, Ohio, plant—where we 
started —can produce from four different 
raw materials. 


delivery have resulted from the opening of 
our new centrally-located 22,000 square-foot 
warehouse and packaging plant in Chicago. 

We believe that the food processing indus- 
try is going to continue its amazing growth 
of the past fifteen years. We believe that in 
an increasingly competitive market more and 
more processors are going to turn to mono- 
sodium glutamate for that flavor advantage 
which may be the deciding factor over com- 
peting products. 

We anticipate a much greater demand in 
the future for monosodium glutamate—and 
we are prepared to supply our customers 
with their full requirements at reasonable 
prices—any time...any place...and in any 


amount. age (9 tlaemn 


GENERAL Manacer, Aming Division 


OC “he. A Abbot 


BALES Manager, Food PROCESSING DEPARTMENT 
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FOOD TECHNOLOGY, MAY, 1954 


SELECTED ABSTRACTS 
(Continued from page 24 preceding technical papers) 


for their development the presence of the trace element and a 
fat metabolite and were readily transmitted to other rabbits by 
injection of the cancerous pulp into the peritoneal cavity 


Liver lecions following intravenous administration of polyvinyl 
pyrrolidone (PVP) 
1, EF. A. Acremerer, W. A. Scnirr, L., Haminton, 
Beaunsven, H.. Grooseret, J. AND Fremman, D. G. Am 
n. l’athol 2? 1187-98 (1953) 

kach of 22 patients with chronic nonfebrile disorders of 
varied nature unrelated to the liver or blood-forming organs 
received a single infusion of 1000 ml. of normal saline contg. 3.5 
or 45% of PVP. Control biopsy specimens of the liver pro 
cured prior to the infusion were compared with postinfusion 
specimens obtained at intervals of 1.5-13 mos. Histologic studies 
of the liver revealed the appearance of basophilic globular de 
posits ranging up to 50 « im diam. These lay within Kup/ffler 
cells or free in the sinusoids and were occasionally accompanied 
by a mild inflammatory exudate. The deposit rarely appeared in 
the liver earlier than 3 mos. after the infusion but was encoun 
tered almost uniformly in specimens obtained after an interval 
of 6 mos. Histochem. studies lend wt. to the belief that the 

material deposited represents storage of PVP 


Serious poisoning by hexachlorocyclohexane. Clinical and lab- 
oratory observations on five cases. 

Danoroutos, E., Metiisinos, K.. Ano Katas, G. Arch. Ind 
Ilyqg. and Occupational Med., &, 582-7 (1953) 

Phe symptoms of poisoning by benzene hexachloride (B.H.C) 
were seen in the gastrointestinal system and mainly in the ner 
vous system. In one case complete atrophy of the optic nerve 
was noticed. B.H.C. causes an inhibition of development of the 
cells of the red series in the bone marrow, resulting in anemia 
BHC. has a toxic effect on the heart muscle, as shown by the 
electrocardiograms for 3 of our 5 patients as well as by the 
histologic examn. of the cardiac muscle in the first case after 
the patient died. VPotsoning by B.H.C. causes an acceleration of 


the erythrocyte sedimentation rate 


Perspective versus caprice in evaluating toxicity of chemicals 
in man, 
Seevers, M. H. J lm. Med. Assac., 153, 1°29-33 (1953). 
There is risk involved in using any chemical in food since 
toxicity expts. on animals are not adequate guarantees. We must 
therefore accept the soln. of “limited use” acceptance until suffi 


cient data in man are collected 


FOOD AND FOOD TECHNOLOGY 
COCOA PRODUCTS 


The proper use of lecithin in chocolate manufacturing. 

Linn, A. W. Mfg. Confectioner, 33, 47-8, September, 1953 

The principal consideration of importance during the earlier 
stages of manuf. ts that temps. m excess ot 70 a such as are 
quite Common mn Com hing practice destroy the effect of the leci 
thin. If high temp. treatment of the chocolate is practiced, such 
as heat treatments at temps. of up to 100° C., an early addn. of 
lecithin can cause most disagreeable flavor effects. A chem 
change apparently takes place, resulting in the formation of a 
flavor which calls to mind some of the exts. commonly used for 


soup flavoring purposes 


COFFEE 


The composition of coffee oil and its component fatty acids. 

Kuan, N. A., ann Brown, J. B. J. Am. Oil Chemists’ Sox 
#0, 006-9 (1953) 

The oil, as obtained by extn. of coffee grounds with solvents, 
contains over 50 of unique unsaponihable material which with- 
out preliminary removal makes the oii unsuitable for many pur 
poses, It was shown that the unsaponifiable and glyceric com 
ponents can be sepd. by mol. distn. A specimen of the Me esters 
of the fatty acids of the oil was examd. by the ester distn. frac- 
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tional crystn. technics. The compn. of the component fatty acid 
was caled. The oil contains 46% of linoleic acid. Satd 


» and Ca series are present in coftes 


unsatd. acids of the Co, ¢ 
oil in small amts 


DESSERTS 


The effect of homogenized milk upon the viscosity of cornstarch 
puddings. 

Jorpan, R.. Weoner, E. S., Ano Howienper, H. A. / 
Research, 18, 649-58 (1953) 

Puddings made with homogenized milk and the proportiot 
cornstarch to milk typical of household recipes were mort 
viscous when hot and firmer when cold than similar puddings 
made from nonhomogenized milk. The degree of difference 
the viscosity and firmness of the puddings made with the 2 kind 
of milk was found to vary with the concn. of the cornstarch 


FLAVORS AND FLAVORING 


Apparatus and procedure for separation and estimation of vola 
tile components. 

Guapacnt, D. G,. ANpd Dimick, K. P. J. dgr. Food Chem 
1169-70 (1953) 

A vacuum distn. app. for the sepn. of volatile flavor compds 
from fruit products was developed which may be used as a flavor 
stripper or a concentrator for heat-sensitive substances and car 
be operated under a closed system at temps. of 25°-30° C. By 
use of this app. essentially all the volatiles from fruit samples 
may be removed without alteration due to heat damage such a 
occurs during steam distn. at atm. pressure 


Food flavoring materials. 

World Fisheries Abstr., 4, 2, July-August, 1953 

An American has patented a process to change the typica 
flavor of the fish for one similar to beef. The fish are cooked t 
free the fats and sep. the oils by solvents. Then both substance 
are hydrogenated to eliminate their flavor and mixed with pro 
tein exts. or Na glutamate. The final product can be kept 
hermetically sealed jars or cans, or prepd. as a dry smokee 


powder. 
FROZEN FOODS 


Ascorbic acid and physiological breakdown in the fruits of the 
pineapple. 
Minter, E. V.. ann HetmMan S. Science, 116, 505- 
(1953) 
Cold storage causes a loss of ascorbic acid and this consti 
tutes the first phase in the development of low temp. injury 


Can tomatoes be frozen successfully? 
Nicuoras, J. E. Canner, 117, 16-17, November 16, 1953 


Preservation of whole or sliced tomatoes and tomato juice 


freezing is such a new process that the technic probably wil 
require further improvement. Tomatoes were considered some 
thing which could not be properly handled in the frozen stat 
Nevertheless, the tomaw either whole, sliced, cubed or in th 
form of juice has been successfully frozen and has appeared 
palatable and suitable for culinary use, comparing very favorably 
in quality with other frozen fruits and vegetables 


LEGISLATION 


Review of state pesticide regulations. 

J. Agar. Food Chem., 1, 740° (1953) 

Information is given on the general provisions of the regula 
tions of the various states, especially regarding registration ane 
labeling requirements. Wherever possible, the agency or grouy 
responsible for administration of the regulations is listed 


MILK AND MILK PRODUCTS 


Nonsouring milk 

Today's Health, 31, 14, December, 1953. 

Cows fed a vitamin element costing a penny a month, giv 
milk that keeps without souring two to four times longer. The 
cows were given menadione, a synthetic that resembles vitami: 


(Continued on page 30) 
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Best for Every Tomato Product./.. MC speciauizen 
TOMATO PREPARATION & 


PROCESSING EQUIPMENT 


If you pack any tomato products, you are probably operat- 
ing some of the FMC tomato equipment described here. For there 


is an FMC Specialized item for practically every stage in the prep- 
aration and processing of tomatoes and all tomato products. Each 
is engineered and built to meet the most exacting requirements, 
and to deliver highest quality products at lowest operating, main- 
tenance and replacement costs. For the best in equipment for every 
tomato product, specify FMC — your key to Food Equipment. 


FMC Pulpers and Finishers — 
Heavy duty frame, rigid construc- 
tion. High capacities: Pulpers 5 to 
20 tons per hr. Finishers 20 to 100 
GPM. 


FMC Tomato Lines —Thorough 
washing, sorting and scalding on 
a continuous conveyor. Available 
in high or low pressure water sys- 
tems. 





FMC Tomato Chopper — Delivers 
small uniformly chopped product 
at 25 tons per hr. Table-level feed 
height eliminates feed elevators. 


FMC Flood Washer — Provides a 
gentle yet thorough washing ac- 
tion through low pressure spraying 
and flooding. 





FMC Hand Pack Filler —Sturdy 
stainless top. Constant or variable 
speed drive. Sets the pace for your 
tomato line. 


FMC Juice Extractors — large 
screen area, extra long screw and 
extraction area for capacities up 
to 75 GPM. Lower’capacity models 
available. 





FMC Juice Processor —Continu- 
ous preheating, pasteurizing, hold- 
ing and cooling in one machine. 
Capacities: 20-70 GPM. 1, 2 and 
3-Unit Processors also available. 


OTHER FMC 
TOMATO EQUIPMENT 
© Rotary Washers 
®@ Peeling and Inspection Tables 
®@ Scalders 
@ Fillers (Juices, pastes, solids) 
®@ Heating coils and 
stainless steel tanks 
@ FMC “‘Steriimatic’’® 
Continuous Pressure 
Cooker and Cooler 
@ FMc Atmospheric Cookers 
and Coolers. 


BPeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Canning Machinery Division 


WESTERN: SAN JOSE , CALIFORNIA 


General Sales Offices: 


EASTERN: HOOPESTON, ILLINOIS 
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SELECTED ABSTRACTS 


(Continued from page 28) 


K. It seems to have an antibiotic action against bacteria in milk. 
One pound, put into the feed or water, is enough for 50 cows 


for a year 


The effect of light on activated flavor development and on the 
constituents of milk and its products. A review. 

Sruuts, J. W. J. Dairy Sei., 36, 1153-63 (1953) 

Light from either natural or artificial sources causes chem 
change(s) in a minor whey protein constituent of milk, which 
give rise to the development of an off-flavor commonly described 
as the activated flavor. The development of activated flavor may 
be retarded by the exclusion of air from milk. The flavor may 
be prevented by the addn. of combinations of synergists and 
antioxidants, such as ascorbic acid and nordihydroguaiaretic acid 
Containers made of ruby or amber glass or paper offer actinic 
protection to milk. There is no correlation between heat treat 
ment, salt balance, breed, fat content, or stage of lactation and 
the susceptibility of milk to activated flavor development 


SUGARS 


Floc problem in white sugar. 

Sasine, F. M., ano Mauorvu, J. A. Proc. Am. Soc. Sugar 
Beet Technol., 7, 760-6 (1952); Sugar, 48, 48 (1953) 

Manufacturers of carbonated beverages, who constitute the 
second largest body of industrial consumers of white sugar, have 
observed that when certain sugars, both cane and beet, are used 
in the prepn. of such beverages a white, flocculent material 
settles out. This material is apparently of a colloidal nature with 
an isoelec, point near the pH of the beverage. A test for this 


condition was devised 


Photograph courtesy of American Can Company 


Let better taste 
sell for you! 


@ Use Huron HVP, made from wholesome nutritious 
wheat, to add extra flavor to your canned salmon. 
Give your brand greater sales appeal through stepped- 
up taste appeal. Huron’s Technical Service will be 
glad to work on your particular flavor problem. 
Write the Huron Milling Co., 9 Park Place, New 
York City 7. 


HURON HVP 


HYDROLYZED VEGETABLE PROTEIN 
The flavor of meat from wheat 
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ORGANIC CHEMISTRY 


Reaction between glycine and the hexose phosphates. 

Scuwimmer, S., AND Otcott, H. S. J. Am. Chem 
4855-6 (1953). 

The effect of the “browning” reaction on the hexose phos 
phates of the glycolytic cycle was studied since these sugars ma 
account for a considerable proportion of the reducing sugars 
certain vegetables. Results show that esterification of the ald 
hyde group of the glucose studied resulted in complete inhibitior 
of browning. On the other hand, the presence of a phosphat 
ester at the primary alc. group of both glucose and fructos« 
creases the rate of browning 


5 


The interaction of methyl orange anions with lysine polypep 
tides. 

Wertiaurer, D. B., anp StanMANN, M. A. J. Biol. Chen 
203, 117-26 (1953). 

Polylysine and methyl orange appear to combine stoichi 
metrically as anion exchange system. Pptn. of polylysine occurs 
before the polypeptide is satd. with the dye. Salts increase soly 
of the anion-polylysine system independent of the salt anion. It 
is shown that the sol. material was not a polylysine dye comple» 
Ihe manner in which methyl orange combined with polylysin 
varied with the chain length of the polypeptide. 


The composition of honey locust gum. 

ANpEeRSON, E., AND Biaxke, B. B. J. Am. Pharm. Ass 
Ed., 46, 662-4 (1953) 

The gum from the honey locust tree, Gleditschia triacanth 
(L), is a polyuronide consisting of the Ca and Sr salts 
p-glucuronic acid attached to a chain of mols. of anhydro p-gala: 
tose and anhydro t-arabinose. Analysis of the purified gun 
showed the presence on the av. of 3.15 units of L-arabinose and 
1.87 units of p-galactose to each unit of p-glucuronic acid. Or 
mild hydrolysis with dil. sulfuric acid most of the L-arabinos« 
and some of the p-galactose are liberated. More vigorou 
hydrolysis liberates all of the L-arabinose but leaves an alde 
bionic acid composed of p-glucuronic acid attached through it 
aldehyde group to one mol. of p-galactose. The gum is found 
only on injured or diseased trees 


PHYSICAL RESEARCH 


The stabilization of foams by proteins. 

Cumper, C. W. N. Trans. Faraday Soc., 49, 1360-9 (1953 

The effects of changing the protein concn. pH and ioni 
strength of the solns. were studied and the results correlated wit! 
previous observations on the mech. properties of films of the 
same proteins. An attempt is made to explain the observatior 
im terms of three successive processes in the formation of pri 
tein films: adsorption, surface denaturation and finally coagula 
tion. It is concluded that only surface-denatured protein 
effective in stabilizing the air bubbles. 


The kinetics of protein denaturation. IV. The viscosity and 
gelation of urea solutions of ovalbumin. 

Frensporrr, H. K., Watson, M. T., anp KAUZMANN 

Im. Chem. Soc., 75, 5157-67 (1953) 

Ihe viscosities of ovalbumin solns. in urea increase very cor 
siderably with time. The first stage of this change is caused by 
the unfolding process which is responsible for the chang: 
optical rotation, but the viscosity continues to increase after the 
optical rotation has reached a const. value. This difference in 
behavior is more marked, the higher the protein conen. and 
caused by the gradual aggregation of the unfolded protein mo! 


Studies on polyelectrolytes. III. Polyglucosamine hydrochlo 
ride. 

sasu, S., AND Gupta, P D. J. Colloid Sci., &, 355-6 
(1953) 

Phe viscosity, conductivity, and the effects of pH and other 
neutral electrolytes on the physicochem. properties of polyglucos 
amine hydrochloride solns. were measured. The similarity in 
behavior of polyglucosamine hydrochloride to those of othe: 
similarly constituted substances in which the polymer ion i 
oppositely charged, was shown. All these properties can be 
explained by the folding-chain theory of Fuoss 
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SANITIZING AGENT 


% SOLUTION“ 


SANITIZING AGENT 


to do a more effective j 
throughout your plant 


Caf 4t. 
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WA rah 


In the Food Industry, the importance of using only the best sani USES IN FOOD INDUSTRIES 
tizing methods cannot be over-emphasized. , 
In Roccal, the original quaternary ammonium germicide, the To Sanitize 
food industry is offered a sanitizing agent that is laboratory tested 
and controlled. The uniform quality of Roccal means uniformly STORAGE BINS 
good results in doing a proper sanitizing job. FREEZING UNITS 
} 
Roccal is a powerfut germicide. eg aye ase oe it ” REFRIGERATORS 
nonpoisonous, non-irritating to the skin, virtually odorless anc 
tasteless. CONVEYORS 
Roccal can be used for every sanitizing job in processing and TANKS 
packaging in the following food industries: milk, cream, ice cream, PROCESSING EUVIPMENT 
butter, cheese, egg breaking, sugar, fish, poultry, fresh frozen vege 
’ 4 , 79 PACKAGIN IPMENT 
tables and fruits, meat products, cereal products, candy and bever RAGING SU . 
age, wherever the product comes in contact with equipment. Also AM tee ten peas ‘ee 
M 


to keep walls and floors sanitary. 
: ) e WA N L 
START USING ROCCAL TODAY LLS AND FLOORS 
if ; WASH ROOMS 
| tind that better sanitation is go od business 
TRUCKS 


Samples and Literature on Request AND AS A HAND RINSE 
FOR PERSONNEL 


WD, . f Vs . L; 
& “we. Subsidiary of Sterling Drug inc. Our Technical Service Department stands ready 


1450 Broadway, New York 18, N. Y. at all times to answer your questions about 
specific uses for ROCCAL 





Offices in principal cities throughout the United States 


$1 





for flavors 


for more! 


GIVAUDAN FLAVORS have provided keys to 
sales success for many manufacturers—of confec- 
tions, ice creams, soft drinks, baked goods, pud- 
dings, cordials and other products. 

Our chemists and flavor experts have developed 
a complete, quality line of basic flavor materials, 
natural fruit flavors and imitation flavors to meet 
every need. They will gladly help you select the 
right flavors for your products...or work closely 
with you to develop distinctive individual flavors 
to meet your special requirements. ‘ 


“aud Y ls 


330 West 42nd Street, New York 36, N. Y. 


Branches: Philadelphia + Boston «+ Cincinnati + Detroit 
Chicago + Seattle « Los Angeles « Toronto 
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. « « in the public interest 

From the Direetor, The Carver Foundation, Tuskegee Inst 
tute, Alabama, an announcement of Graduate Research Fellow 
ships for 1954.55 in the fields of Chemistry and Foods 
Nutrition. The Fellowships, offered for research and graduat 
study toward the M.S. degree, are available to graduates of 
accredited colleges with high scholastic records and who show 
promise of research ability. Fellows devote half time to super 
vised research and half time to graduate study, and are expected 
to qualify for the advanced degree within 2 years. The stipends 

#1200 to #1800 annually—cover educational fees and living 
accommodations for one year. Further information and app 
cations available from the Director at the above address 

~~ + 

As a contribution to the meeting of the British Associati 

for the Advancement of Science, to be held in Oxford, England 


1-8 September, 1954, the publishers of the quarterly secientif 

review Endeavour offer 5 prizes totaling 100 guineas for essays 
submitted on one of the following subjects: “The Upper Atmos 
phere,” “Heat of the Earth,” “Coal as a Raw Materia 

“Water Supply,” “The Span of Life,” and “Colour Photog 
raphy.” Essays must be in English, typewritten, under 400 
words. One entry per competitor. Address to: The Assistant 
Secretary, British Association for the Advancement of Scien: 

Burlington House, Pieeadilly, London, W.1. Envelope should 
be marked “Endeavour Prize Essay,” and entries must be iy 
judges’ hands by June 1, 1954. Essays should be submitted 
without signature, with competitor's full name, address, and 
date of birth disclosed in a sealed covering letter attached 
essay Suceessful competitors will be invited to attend th 
whole of the Oxford meeting, at which the prizes will be pr 
sented, and their expenses within the U.K. will be paid. Essa 


; 


winning first prize (50 guineas) will be published in Advane 
ment of Science, journal of the British Association 
rs 

Atlas Powder Company, Wilmington, Del. has set up eight 
$1000 college scholarships for science students, says Mr. Ralp! 
K. Gottshall, president. The grants will enable outstanding 
students to complete their scientific education and help meet 
some of industry’s pressing needs for technical personnel, Th 
awards will go to students who will be seniors during the 1954 
55 college year, majoring in chemistry, physies, or any brancl 
of engineering. The program, initially being proposed to 4! 
colleges and universities, will be administered by the Atlas 
committee ou scholarships chairmanned by Dr. Thomas Ker 
nedy, director of industrial relations. Scholarships will be 
awarded on the basis of Ss holastie ree ords and recomimne! d itionus 
of the college staff. Extracurricular activities and financial need 
also will be factors. Successful candidates will be given opp 
tunity to gain practical experience and earn additional mone 
by working at Atlas during the summer. However, there will! b« 
no obligation to work for the firm either during the summer 
after graduation, nor will Atlas assume any commitment t 
employ the students. 

Atlas has recently published the Proceedings of the company’s 


(Continued on page 36) 
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1 Spice Shipments 


&® 





| are not always the same... 


th 


BUT CONTROLLED EXTRACTION ASSURES 
UNIFORMLY PURE, POTENT PEPPER FLAVOR 


IN SOLUBLIZED 


Pepperoyal is no ordinary soluble pepper. Use the same amount of 
Pepperoyal in every batch of your product, and every batch will smack 
of the same pure pepper flavor. 

True, it is processed from prime quality pepper berries. But, its real 
quality distinction originates in the Griffith laboratories. The potency, 
purity and uniformity of pepper flavor in Pepperoyal is controlled by 
our exclusive process of extraction.* It assures you of the same flavor 
quality in every shipment of Pepperoyal, or any of Griffith’s Solublized 
Seasonings. 

A real contribution *o the flavor control of your products! Let’s 


talk about it. 
*Patent Applied For. 


LABORATORIES, INC. 
tn Canada — The Griffith Laboratories, Ltd 


CHICAGO 9, 1415 W. 37th St. » NEWARK 5, 37 Empire St.» LOS ANGELES 58, 4900 Gifford Ave. » TORONTO 2, 115 George St. 
Laboratorios Griffith do Brasil, S.A.—Caixa Postal 300 Mogi das Cruzes, Est. S. P., Brasil 
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1CHARD BEATTIE 


What we still don’t know about cancer 


—and one of the reasons why 


IN THE PAST FEW YEARS, our knowledge 
to 
Pa- 


who would have been considered 


of the nature of cancer, and how 
treat it, has grown encouragingly 
tients, 
hopeless cases even five years ago, today 
are being completely cured. And even 
those who apply for treatment too late 
can usually live longer and less pain- 
fully——because of modern palliative 
treatinent 


All the same, 


as well as victories 


there have been defeats 
We do not know 
to take a single example—why so many 
are now dying from cancet 
of the lung. In 1933 

ago lung cancer killed 2,252 


1953. sore 


more men 
just twenty years 
men; i 
18,500. That's a great in- 
crease— which even our expanded popu 
lation, and other known factors, can't 
possibly account tor un full 


Well 


the answers to cancer 


why haven't we found more of 


) 
Not only because cancer is an im- 
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difficult 
( hal- 


mensely complex problem to 


diagnose, and difficult to treat 
lenging to the best research minds 
All that is true enough. But there is 
another reason: we do not have enough 
money 
Last year your gifts to the American 
Cancer Society were more generous than 


ever before. But they were not enough. 


American ( 


Cancer 


: Plez 
Man’s cruelest _ 


enemy to tl 


strike back 
Give 


CANCER ¢ 


You gave the Society almost twenty 
millions to fight a disease that 
will kill twenty-three 


al pres- 
ent death rates 
million living Americans 

Ameri- 
Much 


for educa- 


Less than one dollar for each 
can destined to die from cancer 
more is needed for research 
Won't you please do 


now? 


tion, for clinics 


your part 


ancer Society 


GENTLEMEN; 


se send me free information on cancer 


Enclosed is my contribution of § 


ie cancer crusade 


Sunply address the envelope: 


o Postmaster, Name of Your Town 

















Here is one more way to get raspberry extract 
according toe cartoonist Rube Goldberg. 
BUT...many flavor manufacturers prefer to use 
Kohnstamm’s extra concentrated 
ATLAS True Fruit Raspberry Extracts, black, red or special biends, 


y e 
he -% 
\s j FIRST PROOUCERS OF CERTIFIED COLORS 
\ 


Yn OHRSTARRN £¢ COMPANY Enc. 


<i 
Staal 
alll ESTABLISHED 1e5! 


89 PARK PLACE, NEW YORK 7 + 11-13 E. ILLINOIS ST., CHICAGO 11 + 4735 DISTRICT BLVD., LOS ANGELES 11 
BRANCHES IN OTHER PRINCIPAL CITIES OF THE U.S.A. AND THROUGHOUT THE WORLD 
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FOOD TECHNOLOGY, MAY, 1954 


FOOD INDUSTRY TOPICS 
(Continued from page 32) 


Management Symposium, held in Chieago in May 1953. Among 
the papers presented by industry or association experts and 
included in the Proceedings are: “Sorbitol in Ph.irmacy,” “Use 
of Polyola in Synthetic Resins,” “Improving Candy Quality 
with Sorbitol,” “Automatie Quality Control in Chemieal Proe 
essing,” and “Corn as a Chemical Raw Material.” 

rs 

Massachusetts Institute of Technology will again present 
1 3-week Special Summer Program in Food Technology, July 
12-30, 1054, During the first 2 weeks, the entire professional 
staff of the Department of Food Technology will participate in 
the leetures, demonstrations, conferences, and visits to food 
plants. Food origin and composition will be discussed, as well 
as food processing, handling, transportation, storage, and econ 
trol. Emphasis will be placed on related chemical, microbio 
logical, and engineering factors. During the third week, stu 
dents may choose any one of 4 different fields of specialization, 
including Sanitation, Nutritional Evaluation of Food Proces 
sing, Food Aceeptance and Flavor Evaluation, and Radiation 
Sterilization, Tuition is #150, due and payable upon notifies 
tion of admission. Academic credit not offered. For particu 
lars, write Prof. Ernest Hl. Huntress, Direetor of the Summer 
Session, Room 7-103, M.1.T., Cambridge, 39, Mass. 

M.1.T. also sends word of a number of graduate fellowships, 
research assistantships, and graduate scholarships available to 
applicants who possess necessary qualifications. Recipients of 
fellowships are selected by the Graduate Committee on Policy. 
Application forms may be obtained by writing to the Direetor 
of Admissions, M.1L.T., Cambridge 39. Inquiries regarding 
assistantships, scholarships, and fellowships should accompany 
the request for these formes 

rr + 

The 1955.56 programs covering U.S. Government Awards 
under the Fulbright Act for Austria, Belgium and Luxembourg, 
Denmark, Egypt, Finland, Franee, Germany, Greeee, Iraq, 
Italy, Japan, Netherlands, Norway, Pakistan, Sweden, and the 
United Kingdom and Colonial Dependencies will be announced 
in July 1954. When available, application forms and additional 
information may be obtained from Conference Board of Associ 


ated Research Councils, Committee on International Exchange 


of Persons, 2101 Constitution Ave., Washington 25, D. C. 
or = 
This year's Short Course on Inedible Fats and Fatty Acids, 
sponsored by the American Oil Chemists’ Society, will be held 
at Lehigh University, Bethlehem, Pa., August 15-20, Technical 
and economic studies on fatty acid production and application 
will be presented by reeognized authorities. Registration 
#50; room and board— #35. For complete program and regis 
tration blank, write American Oil Chemists’ Society, 35 E 
Wacker Drive, Chicago 
or es 
Fresh and frozen poultry should be packaged to meet the 
requirements of self-service selling or it will lose out to other 
food products in the intense competition for the eonsumers’ food 
dollar, the Delaware Poultry Commission was told by Mr. D. 
DD. Lanning, Film Department, E. I. Du Pont de Nemours & 
Co. He pointed out that a comparison of supermarket poultry 
sales with meat sales shows that cleaned, ready to-cook poultry, 
attractively prepackaged to eatch the shopper's eye, is neces 
sary if poultry is to compete successfully in today’s merchan 
dising system. Mr. Lanning stated that in addition to the 
need for a nat package clearly marked with weight and price, 
the housewife today also wants to see the processor's brand 
name plainly visible “so she'll know he’s standing behind the 
product,” 
rr = 
The first meeting of the newly formed North Central Oil 
Chemists’ Society, attended by 132, was held on March 23 in 
the Builders Club, Chieage. Officers elected were K. P. Mattil, 
president ; J. P. Harris, viec president; N. W, Ziels, secretary ; 
and R. A. Reiners, treasurer A. W. Haskell, A. A. Kiess, and 
A. A. Rodeghier were elected members-at-large. The Organiza 
tion Committee appointed as standing committee chairmen: 
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Membership, R. W. Bates; Program, H. T. Spannuth; Pub 
licity, N. W. Ziels; and House and Arrangements, A. F 
Kapecki. Speaker of the evening was Dr. Reid T. Milner 
or = 
The struggle for survival among microbes can be used to aid 
production of beer, Frank Preseott of the technical servic 
department of Chas, Pfizer & Co., Brooklyn, told the Master 
Brewers’ Association of America Philadelphia District meet 
ing. He described use of polymyxin B, an antibiotic derived 
from bacteria, in killing other bacteria which contaminate 
brewers’ yeast and cut beer production, A tiny amount of i! 
germ killer protects all the yeast needed for a 100-barrel fer 
mentation and speeds the brewing process slightly. Mr. Prescott 
cited polymyxin as a definite improvement over dilute acid 
washes in preventing multiplication of unwanted bacteria in the 
giant brewing fermenters. Unlike most other antibioties, which 
stop bacteria from reproducing themselves, polymyxin actua 
kills the contaminating organisms. Exhaustive laboratory and 
operational tests have shown that no polymyxin emerges in the 
finished beer but is completely removed in the filtration pr 
esses used to clarify the brew. 
rr + 
A Baltimore City Superior Court has declared invalid Mar 
land laws prohibiting sale of beverages containing harmless 
non-nutritive artificial sweetening ingredients. This action was 
taken in a ease coneerning a non-alcoholic beverage mad 
Cott Bottling Co., Ine., containing “Suearyl,” eyclamate ealciun 
manufactured by Abbott Laboratories, North Chicago, [ll Dr 
Kk. H. Volwiler, Abbott president, said this “Sucaryl” case is 
another step in prohibiting unfair and arbitrary state laws 
and regulations which discriminate against sugar free foods 
designed for those who desire to restrict intake of calories 
“Many states have changed their laws to permit dietary foods 
containing ingredients such as ‘Suearyl’,” Dr. Volwiler pointed 
out. 
~~ = 
Food sales to American merchant ships were close to $100, 
000,000 in 1953, aecording to a survey reported by United States 
Lines, The total spent for food for the passengers and crews of 
the 1,257 ships which make up the privately owned Americar 
Merchant Marine was an estimated $97,326,400, with meat alone 
accounting for an annual expenditure of close to $50,000,001 
rr = 
Seeking to provide members with information at this time 
of cocoa bean searcity, the National Confectioners’ Association 
has launched a series of regional cocoa conferences which bring 
to candy manufacturers facts on the cocoa bean price situation 
and technical information on use of compound coatings. Té 
date, these regional conferences have been held in New York 
City, Chieago, San Francisco, Ft. Worth, and Atlanta The 
N.C.A, is also looking forward to “the biggest candy confab of 
all time”—the 71st N.C. A. Annual Meeting and the 28th Cor 
feetionery Industries Exposition to be held at the Conrad Hilt: 
Hotel, Chicago, June 6-10. 
or = 
\ conference on “Work Experience in Higher Education” 5 
held at Antioch College, Yellow Springs, O., February 1! 
The conference was called to evaluate the college’s famed study 
plus-work program, under which students regularly alternat 
classroom work with jobs secured for them in all parts of the 
country. Employers and alumni came from 14 states. Panels 
covering 14 fields of major concentration were held. One suc! 
panel examined the relztionship between job experiences and 
Antioch’s program for engineering students, and cautioned 
againgt overspecialization while at school at the expense of 
developing expressive ability, the imagination to originate r 
search, and the patience to handle routine jobs 
rr = 
Scientists at Armour Researeh Foundation of the Illinois 
Institute of Technology, Chicago, working with Mexican scien 
tists, have perfected a dehydrated tortilla flour which promises 
to bring about greater American appreciation of Mexican foods 
The new flour, similar to prepared flour mixes available in 
American stores, has been well accepted by Mexican peopl 
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Sealva flavors are protected against the ravages of 
oxidation and atmospheric change. Sealva processed 
flavors appear physically as powders, yet in reality 
they are minute droplets of pure flavor individually 


hermetically sealed. 


Flavor oils show no appreciable change in pure fresh 
character after a year’s aging in Sealva form. The recently 
developed Sealva flavors have already achieved an amazing 


reputation in the dry pack food field. 


Samples, technical bulletins, and recommendations will 


be forwarded at your request. 


VAN AMERINGEN-HAEBLER, INC, 
521 WEST 57th STREET * NEW YORK 19, N. Y. 
qbAVOR, 
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1820 Roscoe St 


in Canada 


Canada 


itd 


The Diversey Corp 


WITH DIVERSEY 


Divo-kill 


Wipe out Drosophila 
and Flies in fields, 
on trucks, at docks. 


200 to 400 times more kill power 
than diluted water type insec- 
ticides. Completely safe to use. 
No odor. Spray directly on 
fruits or vegetables in the field, 
on trucks, or at docks. 


WITH DIVERSEY 


Diverside 


Fast Knockdown, 
Greater Kill Power, 
Perfect Safety 


Pyrethrum plus newly devel- 
oped insecticidal chemicals give 
Diverside greater kill power per 
dollar. Absolutely safe to use. 
Non-toxic. Contains no DDT. 
And, what’s more, DIVERSEY 
provides you with a complete 
system tailored to your needs. 
Call your DIVERSEY “D- 
MAN” for a free demonstra- 


Chicago 13, Ill 


Dp 


Port Credit, Ont 
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themselves. Beeause it simplifies and improves the method of 
making Mexican dishes, the product also is expected to becom: 
popular with American families. The Quaker Oats Company 
is licensed by the Bank of Mexico to manufacture and distribut 
in the United States. Under the brand 


(Spanish for “flour dough’), the prod 


the new tortilla mix 
name, “Masa Harina” 
uct is now being retailed in the Southwest. 


. « « things new under the sun 


A new machine—first of its kind in the dairy 
automatically casing filled cartons of milk has been announced 
The new packer is now being produced 


industry 


by American Can Co., 
and installed by Standard- Knapp. It is especially designed f 
rectangular milk 


packing by hand, and is eapable of almost doubling the out 


Canco's shape paper containers, eliminate 
present packing method, Canco reports 

~~ + 
An automatic food filler with a micrometer adjustment th 
quantity of fill while the 
announeed by F, L. Burt Co., 571 


The filler can be stopped instantly even 


of the 


enn increase or decrease machine 


been Sevent! 


operates has 


St., San Franciseo, 
t 


stroke without turning off the mot« 
to 30 


t 


the middle of a discharge 
switeh. It 
per minute 


fills liquids or semi-solids at 10 contain 
rr = 

\ new line of plastic superstructures and signs for displa 
purposes is offered by Vacuum Molding, Inc., Boonton, N. J 
Known as VMI 3-D plastic illuminated signs and superstruc 
tures, the new units are made from Kodapak Sheet and featur 
such eye-catching elements as “molded-in” frames, “molded-is 
letters identifying the product, 
lighting which gives 100% 

and exeellent color 


raised 
fluorescent 
illumination, 


nence, 


perma 


oo 2s 
A tough, easily cleaned, 


non-crackling, 


oil and acid resistant, smooth, 


proof, odorless, non-toxic, and shape 
holding laboratory apron, manufactured 
of Exylin plastic film by MeCoy, Jones 
mail 


#200 


Chicago, is available by 


and Co., 
in “large” “small” sizes at 


water L 
postpaid, from Wells 
Wells St., Chicago, Il. 


tor. 


Minneapolis-Honeywell announces a new heavy-duty thermo 
stat which accurately controls temperatures in areas where dust 
humidity are a The 
purpose instrument is engineered specifically for use in fru 


each, Exchange, 


140 N 


corrosion, and problem. rugged, multi 


banana-curing warehouses, 
buildings, 
will control 


thermostat, 4” 


warehouses, sweet potato ¢ y 


sheds, sea shore and in a wide variety of farn 


applications. It gas, oil, or stoker-fired heating 


The 
corrosion-resistant parts and completely sealed MICRO switel 


plants new high x 6” wide, features 
contacts. 

The 
mark in gross annua! 
410-2 on 
Bulle 


ana . Tin 


the 
s, also offers new specification sheet 


company, which recently surpassed $200,000, 000 


“) diaphragm motor valves with Saunders 
new line of Air-O-Motor 
(which replaces Catalog 1700 


Ser! 
describing a 
1701 
containing specifications of Continental Butterfly 
and the new Honeywell Series 800 diaphragm motor operators 
Write Regulator Co., Industrial Div 
Station 64, Aves., Philadelphia 44, Po 


bodies, 
Operators, 
valve bodies 
Minneapoli:- Honeywell 
Wayne & Windrim 


or os 


& Mueller, Ine., 
new 


From 132 Genung St., Middletow: 
ny te 3-way, cylinder-operated valve 
which combines high travel with extreme speed on both the 


Kieley 
comes news of a 
Use of the spring retur 
to fall in 
as required for maximun 


pressure stroke and the spring return. 
in place of double-aeting cylinders permits the valve 
either the position 
under emergency conditions 
machineable metal in standard sizes from 1%” 


open or closed 
Valves supplied in 


to 10". 


safety any 
with either 


Teflon or greased lubricant stuffing boxes 





Thorough removal of the residue of semi-solid or solid ma 
terials such as gelatin, agar, greases, paraffin, waxes, ete., from 
laboratory glassware is reported for the C.R.C. Labwasher, 
manufactured by Westinghouse Eleetrie Corporation for The 
Chemical Rubber Co., 2310 Superior Ave., Cleveland 14, O., 
The machine's entire operation, including washing and drying, 
Is mpletely automatic, and the unit shuts itself off when the 
cycle is finished. Tests conducted with a purity meter indicate 
that glassware washed in the Labwasher retains less than one 
part per million of toniz l salts from most ordinary tap 


water. Important savings claimed from the standpoint of 


man-hours saved and substantial reduction of breakage. Stand 
ard racks handle over 90° of the different shapes and sizes of 
glassware used in the laboratory—as many as 60 pieces at one 
time. Additional specialized racks are available for such items 
as culture tubes and hypodermic syringes. An illustrated bulle 
tin is available from The Chemieal Rubber Company at the 
above address 
or s+ 

The Dura Mil Liquid Filler, used by the food processing 
industry for such operations as filling the sanitary type milk 
can, is now manufactured and distributed exclusively by the 
Turbo Machine Co., Lansdale, Pa. The Filler features a 
patented, revolutionary cone-shaped bowl which facilitates 
cleaning and affords highly efficient operation. Filling accuracy 
is assured by a new type ilve and displacement plug which 
prevents foaming and spillage Write Mr. Robert Lawrence at 
the above address 

rr s+ 

Accidental imbibing of toxic liquids is prevented by the new 
“Micropet” pipette control recently announced by National 
Instrument Co., 5005 Queensbury Ave., Baltimore 15, Md. In 
use, the pipette is slipped into the opening provided in the 
Micropet and fluid is drawn into the pipette by collapsing and 
releasing the rubber bulb. Fluid is dispensed by depressing the 
release plunger A delayed action mechanism in the plunger 
permits the operator to contro! the discharge from a rapid to 
it barely perceptible flow Aliquots may be dispensed with an 
iecuracy of one-hundredth of a milliliter The instrument is 


priced at #6.50 FLOLB Baltin 


. « « the literary corner 
A verification 


packages,’’ may be found in the February issue of Research 


the saving (;o0od things come small 


Comments, a tiny, 4-page publication of Evans Research and 
Development Corp., 250 E. 43rd St., New York 17, N. Y. The 
issue at hand is devoted to an article entitled, “Making Sense 
of the Senses,” in which the IDEA of flavor is analyzed, the 


BACKGROUND examined, and the FUTURE peered into 





the PERFECT ANSWER 
to POWDERED FLAVORS 


As illustrated in the above photomicrographs, 
Polvaromas are made through a special P& S$ 
process whereby a drop of flavor is entirely 
surrounded by a protective coating ot edible, 
non-toxic vegetable material. With Polvaromas 
the flavor is not dried on the surface of a pow 
der, but is locked within. This is proof of your 
gaining optimum flavor stability 


Here at last is the perfect flavor solution for 
all food products which are based on a dry 
composition. 


Polvaromas are available in all popular 
flavors. We shall be happy to submit samples 
and further technical information for your 


approval. 
See us at Booth 36 





USES FOR POLVAROMAS 
SOFT DRINK POWDERS - GELATIN DESSERT POWDERS 
PUDDING POWDERS . - - - - - PIE FILLER MIXES 
ICE CREAM MIXES - - - ICE & SHERBERT MIXES 
DAIRY MILK DRINK POWDERS. . - - CHEWING GUM 
CAKE & COOKIE MIXES - ICING MIXES 








'nceceorReereoegR ATE B® 


667 WASHINGTON ST., NEW YORK 14,N. Y. 
CHICAGO + DETROIT + LOS ANGELES * MILWAUKEE * TORONTO 























Diamond Crystal FOOD INDUSTRY TOPICS 
A new, 8-page, 2-color booklet, Q-501, released by Inter 


* 
Alberger Salt 18 national Staple & Machine Co., 801 Herrin St., Herrin, | 
illustrates and describes International's semi-automatic Staple 
Queen packaging machines. The staplers close center-slotted 
eartons top and bottom simultaneously, or close tops only 
bottoms only, as needed. 


or = 


- »] 
Sugar making is one of the world’s most efficient industries 
and conveyors contribute greatly to its efficiency. Tiese are t! 
conelusions reached by Mr. ©. Conrad Rinelli, supervisor 


export territory for Chain Belt Co., in a paper delivered at th: 
international meeting of The American Society of Mechani 
Engineers in Mexico City, March 10-12. The paper, “Conveying 


Equipment in Cane-Sugar Mills,” describes the various kinds of 
= conveying equipment used at both ends of the process. Copies 
of Paper No. 54-MEX-2 ean be obtained from the Order Dept 
ASME, 29 W. 39th St... New York City 18, at 50¢ each 
e *k 


rs 


Just off the press is a newly revised edition of the Dodge & 
Oleott Spiceolate Flavors Brochure. Containing 18 pages 
listings, formulas, and tables for syrup making and salt, tl 
new folder features a very attractive format. Spiceolate Flavors 


are an exelusive line of D&O water-soluble spice compositions 
made from pure natural essential oils and oleoresins, and are 
available in Natural Oils, Mixed Natural Oils, and Specia 
Mixtures For a copy, write Dodge & Oleott, Ine., 180 Varick 
St., New York 14, N. Y. 


or = 


because... 


the exclusive Diamond Crystal Alberger 


An instrument of interest to the food industry is described 
in an 8-page, 2-eolor brochure put out by Crown Cork and Sea 
System produces: (o., Baltimore 3, Md. The CEM Headspace Analyzer was 

designed to sample and analyze headspace gases in food eo 
Purity 99.95% Sodium Chloride. tainers. It will determine oxygen in these gases in less than 
Uniformity maximum purity variation minute, making it well suited for control work. 
+O.01%, or = 


screened to a standard for A new, S-page catalog illustrating and describing its con 


each food product prehensive line of stanlard and custom-made chemical and 
. 


‘ . . ~ . . process equipment, and steel and alloy vessels, is available fron 
Cleanliness —lowest insolubles of any y , : ae , 
; ' ; ne The Oolonial [ron Works Co., 17643 St. Clair Ave., Cleveland 1! 
. > . » : . 
commercia grac e of salt. ©. Highlighted are products engineered for such operations as 


Low heavy metals averages less than agitation, distillation, evaporation, and heat transfer. Various 
1.5 part per million of pro-oxidants cop- models, developed for many leading users, are pictured 
per or iron so 


* The premium grade salt used by food processors That always excellent publication, The Givaudan Flavorist 


published by Givaudan Flavors Ine., 330 W. 42nd St., New 
York City 36, is devoted, in the No. 1, 1954 issue, to ar 
. authoritative article, “The Flavor of Coconut,” and an account 
For free consultation on choice , — . i 
. to be continued) of “The History of Vanilla 
and application of the right salt In the literature line, the same company also announces 
for your food products—call, publication of Technical Bulletin B-1, “Flavors for flaked 


TECHNOLOGIST wire or write: Goods.”” The 4-page bulletin contains enetel information 


AT YOUR Technical Service Department applieation of basic flavoring ingredients, spice oil replacements 
Diamond Crystal Salt Co. and the use of vanilla specialties in baked products Applica 


se . 
SE 7 ICE St. Clair, Michigan tion of butter, citrus flavors, and rum flavors in baked goods 
Phone—296 is also discussed and additional data on coumarin replacements 


is given 
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FOOD TECHNOLOGY, MAY 


fhe “Kold Vat,” a general purpose vat that can be used to 
heat, cool, and mix food products, pharmaceuticals, ete, 1s 
described in a 4-page bulletin, G-495, published by Cherry 


jurrell Corp Dept. AS-16 


127 W Randolph St., Chicago 6 


or = 


Seanning rapidly through What's New in Food and Drug 
Rescarch, Mareh 1954, published by Food Research Labora 
tories, In 18-14 33rd St Long Island City t, N. Y., these 
irticle titles stand out: “New Data on Amino Acid Composition 
of Human Milk;” “Labeling of Vitamin Products to Undergo 
Renewed Study;" “Need Stressed for Closer Liaison Between 
Lawyers and Scientists; “New Approaches to Protein Evalua 
tion;” and “The Essential Amino Acid Speetrum of Proteins 
of Whole Egg and White Flour.” 


or = 


The Mareh 15 “Market Report” of F. Ritter & Co., 4001 
(ioodwin Ave., Los Angeles 39, Calif., contains latest price 
nformation on essential oils, concentrated citrus oils, essential 
tromaties, and oleoresins and resinoids, In addition, the Report 
provides information on several of the firm's products, including 
Orange Neoarome Oil, Pure Butter Derivatives, Pure Maple 
Concentrate, and True Fruit Concentrates. For a copy write to 
Pr. Oo. Box 1266 

oo. + 


The March issue of Economic Horizons, monthly publication 
of The Jewish Ageney for Palestine (Economic Dept.), 16 E 
66th St., New York City 21, notes that peanut butter will be 
the latest addition to the line of products manufactured by the 
Mata Factory of Foodstuffs, Tel Aviv, Palestine. Established 
in 1936, privately owned Mata has become one of Israel's major 
foodstuff manufacturers and owns or controls 3 factories which 


provide $5% of the margarine ind 57% of the processed cheese 


Is a link missing 
in your 
Quality Control Chain? 


consumed in Israel Mata vestment of $20,000 
to acquire American macl t fo ww peanut butter 
venture 


ovo = 


American industry has failed to disperse enough says the 
tough talking Mareh issue of The } Report, published by 
York Engineering & Construction Company and York-Gillespie 
Mfg. Company, 39th St. & Allegheny Valley R. R., Pittsburgh 1, 
Pa The Report coneedes progress toward dispersal, and points 
out that some plants cannot be moved from present sites, It 
cites this facet as creating greater obligation for others to 
disperse The Report suggests that when a company cannot 


move out of a target area quickly funds accumulating for 


replacement be used to start pilot plants outside of danger 
areas. Then, as existing facilities wear out, safer ones will 
come into being. In the meantime, the company will have the 
insurance against fires, floods, and other disasters that an 


alternate plant provides 


sv = 


woklet published 
Stoughton, Maass., 


“Solutions to Sticky Problems i 20-page 
by Brookfield Engineering La ratories, | 
passes along readable information on such subjects as “Tlow 
the Brookfield Visecometer Works “A Simple Calibration 
Cheek,” “Making a Good Me 
perature,” 
and Turbulent Flow.’ 0 copy, write Mr. Richard Minard 


irement “Viseosity and Tem 


“Coming te ith Rheology and “Laminar 


at the above address 


. « « building up and branching out 


The A. E. Staley Manufacturing ¢ corn and soybean 
processor, reports a 1953 net profit ; 24.214 on sales of 
$130,463,700, Net profit for i@ ¥ out 24% above the 


But he can be 


prepared in advance 


to spot the trouble 


the moment it occurs 


by using 


No Food Technologist 
can tell in advance 
when a batch is going 


to “go bad.” 


ERATURE SPECIFICATIONS FOR FREE COOK- 
ORS CUSTOM-MADE TO FIT YOUR REQUIREMENTS 


ho dey cas ale Se ees anh oa ——— 


COOK-CHEX 


11471 Vanowen St. North Hollywood, Calif. FT-32 


Without obligation, please send me a supply of COOK-CHEX indicator tags 


designed for use at degrees F., for minutes 


Name 
Position Company 


Address 
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1952 earnings of $3,572,314. Commenting on the firm's 1954 
business outlook, Mr. A. E. Staley, Jr., president and board 
chairman, noted that the large 1953 corn harvest should be 
more than adequate to meet feeding, industrial, and export 
demand, but that soybean supplies for the crop year beginning 
October 1, 1953, are from 10% to 15% below the previous erop 
year. The formation of Staley International, Ine., a wholly 
owned subsidiary to handle distribution of company product 
in Western Hemisphere countries outside the U.S., was an 
nouneed during 1953. The new corporation, according to Mr 
Staley, will promote intensification of sales efforts in these 
trading areas 


or = 


\ new cellophane plant, to be loeated at Kern, Ind., has been 
announeed by Mr. John M. Olin, president of Olin Industries 
Inc. The projeeted plant is expected to double the company’s 
present production of cellophane. According to Mr. Olin, “The 
substantial expansion of facilities for the production of Olin 
cellophane refleets the company’s confidence in the continued 
growth of the transparent packaging industry. The consumer 
demand for more convenient, sanitary, transparent packaging 
has more than doubled the sales of cellophane during the past 


10 veurs,” 


. « « meeting hall and conference room 


To obtain an “on the spot” exchange of ideas on sales, tech 
nieal service, development problems, and advancements on 
adhesives, resins, and starches, National Adhesives (Canada 
Ltd.. a subsidiary of National Stareh Produets, Ine., New York 
(ity, decided to hold its Annual Sales Conference in New York 
this year Mr. Frank Greenwall, president of the parent 
company, outlined the progress of the 2 companies as well as 


future plans. Group discussions and an inspection tour of 


National's Alexander Research Laboratory in Plainfield, N. J 
rounded out the 2-day program, 


vr = 


Over 500 of America’s leading wholesale druggists and 
executives of industries serviced by Magnus, Mabee & Reynard 
Ine., attended the company’s 14th Annual Dinner at the Wa 
dorf-Astoria’s Starlight Roof, New York City, March 6. In 
dustrial, business, and professional leaders on the dais included 
KE. FE. Leuallen, dean of the College of Pharmacy, Columbia 
University; J. Wayne Luther, president, Druggists’ Supply 
Corp.; Dr. John O'Neill Closs, executive vice president, Ameri 
ean Pharmaceutical Manufacturers’ Assn.; E. Allen Newcom) 
executive secretary, Nationa! Wholesale Druggists’ Assn.; Ra 
Schlotterer, executive secretary, Essential Oil Assn. of America 
Perey ©. Magnus, MM&R president, and viee presidents J. B 
Magnus, R. B. Magnus, and G. H. MeGlyne of MM&R. Presi 
dent Magnus pointed out that the dinner marked the firm's 
60th vear of business with world-wide activities, made possib! 
in part by the eonfidence and friendship of the Wholes 
Druggists of America 

~~ 


From the Flavoring Extract Manufacturers’ Associatio: 
comes news of their 45th Annual Convention, to be held is 
New York City at the Hotel Biltmore, May 16 to 19. Mr 
Robert Krone of Fritzsche Bros., Ine., chairman of the Cor 
vention Committee, announces a partial roster of speakers 
including: Mr. Louis Bohmriech, United Nations; Miss Bernic« 
Connor, Ladies’ Home Journal; Mr. Fred Bell, National Auto 
mobile Dealers Assn.; Mr. Robert C. Hibben, Internationa 
Association of Iee Cream Manufacturers; Dr. John L. Barn 
hart, Dairy Industries Supply Assn.; Dr. Charles G. King 
Nutrition Foundation; Dr. S. Sherwood, Sterwin Chemical Co 
Dr. Bernard L. Oser, Food Researeh Laboratories; and Mr 
G. J. Williams, Dow Chemica! Co. In addition, there will be 


addresses by members of the Vanilla Bean Assn., the Essentia 








INSTITUTE MEMBERSHIP CERTIFICATES 


Engraved Membership 


Certificates suitable for 
framing 
(11 x 8% inches) 


are now available. 
+ 


Name and date hand written .50 each 


Name and date engrossed 
in lettering te match 
certificate lettering 
$2.50 each 
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FOOD TECHNOLOGISTS 
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Preserve that fresh taste in 


EASTMAN 
FOOD-GRADE 
ANTIOXIDANTS 


For complete information 

about the effectiveness of Tenox 

in combating oxidative deterioration 

in candy, write to 

EASTMAN CHEMICAL PRODUCTS, INC. 


Subsidiary of Eastman Kodak Company 
KINGSPORT TENNESSEE 


with 


by Mr. Harold Janovsky, chairman of 


Oil Assn., and a report 
An interesting entertainment 


the FEMA Scientific Committes 


program also is planned, 


. . the human element 


Appointment of Dr. Benjamin Borenstein to the research staff 


of Fearn Foods, Ine., 9353 Belmont Ave., Franklin Park, IIl., 


was recently made known by Dr. Mois J. Sintov, director of 


research. 


or 2s. 


FOR WORK WELL DONE—M. E. Powell (right), director of research, 
Knudsen Creamery Co., Los Angeles, accepts a certificate of apprecia- 
tion for services rendered as retiring chairman, Southern California 
section, IFT. National president-elect Philip K. Botes (center), general 
manager of research, Carnation Co., Los Angeles, makes the presenta- 
tion. Chairman-elect Mox S$. Dunn (left), Department of Chemistry, 
University of California at Los Angeles, adds his congratulations during 
the presentation at a recent meeting of the section 
(Continued on page 44) 
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F. RITTER 
presents 


IMGQEDI WTS 


Syminetic Alcohols 4 cewyaes, 
Kewwoues end Revers 


COUMASIN 


(without coumarin) 


A substitute for coumarin at equal 
strength. $3.00 per Ib. 


Also its companion, TONKASYN AMOR- 
PHOUS, twice the strength of coumarin 
at $6.00 per Ib. 


* 
F. RITTER & CO. 


4001 Goodwin Ave. Los Angeles 39, Calif. 


Branches in Principal Cities 
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(Continued from page 43) 


Dr. Lawrence Atkin has been promoted 
to the post of assistant director of re 
search at the Fleischmann Laboratories 
of Standard Brands, Ine. He will join 


® 


Mr. Robert F. Light in assisting Dr. 
W. RK. Jolneton, vice president and diree 
tor of research, in supervising the re 
search activities of the newly expanded 


laboratories at Stamford, Conn, 


— 


Two new vice preside nts and 2 new 
board members have been announced by 
Arthur ID. Little, Ine., Cambridge, Mass. 
The new vice presidents are Dr, Lawrence 
W. Bass and Mr. D. Reid Weedon. Mr. 
Stuart Hedden of New Milford, Conn., 
and Mr, Wm. Webster, executive vice 
president, New England Eleetrie System, 
were named directors. Mr. Earl P. Ste 
president, who made 

also noted that the 
building 
was now o¢ 


venson, company 
the announcements, 
firm's new 70,000 square foot 
in West Cambridge, Mauas., 
eupied by the Research and Development 
Division —backbone of Little's activities. 


or + 


Dr. Lorraine S. Gall of National Dairy 
Research Laboratories, Ine., Oakdale, 
L. 1., was recently awarded a Senior Re 
search Fulbright Grant to study the role 
of rumen bacteria in ruminant metabo 
lism at the Wallaceville Animal Research 
Station near Wellington, New Zealand. 
This research will be based upon tech 
niques developed during her 10) years’ 
experience in the field of rumen bacteri 


ology. 
or se 


Mr. R. M. Hammes has been appointed 
assistant general sales manager in charge 
of the Niagara Filters Division and the 
Tolhurst Centrifugals Division of Amer 
ican Machine and Metals, Ine., East Mo 
line, Jil. Mr. Hammes has been director 
of the firm’s sales training program and 
assistant to the general sales manager in 


charge of sales promotion 


or + 


New York firm 
announces the 


Foster DD. Snell, Ine., 
of consulting chemists, 
return of Mr. Marshall N. Levin to the 
main office as editor of the company’s 
Chemical Market Abstracts, Mr. Levin 
has been in Europe for the past two 
years as European correspondent for the 


journal. 
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EMPLOYMENT NOTICES 


FOOD CHEMIST AND TECHNOLO- 
GIST: Excellent opportunity in labora- 
tory of Western New York State can- 
ning and freezing company. This posi- 
tion offers a real challenge to a man 
interested in making a career for him- 
self in the food field. Prefer young man 
not over 30. Work to start June ist when 
construction of new laboratory will be 
completed. REPLY BOX 326, Institute 
of Food Technologists, 176 W. Adams 
St., Chicago 3, IIL. 


AVAILABLE: Ph.D. Food Technology, 
Bacteriology, Chemistry. Age 30. June 
graduate. Background in industrial re- 
lations and management. Leadership po- 
tential. Desires responsible position with 
progressive organization. REPLY BOX 
320, Institute of Food Technologists, 176 
W. Adams Street, Chicago 3, Ill 





WANTED: Food Technologist. Recent 
graduate or with 2-3 years experience. 
Nationally known food company located 
in Western New York. Work in quality 
control at start, with possible openings 
in plant operations. Write fully, giving 
complete details. REPLY BOX 327, In- 
stitute of Food Technologists, 176 W. 
Adams St., Chicago 3, Ill 


AVAILABLE: Product development 
chemist, M.S. with broad experience in 
food field including beverages, syrups, 
dessert products, also some experience 
fats and oils. REPLY BOX 325, Insti- 
tute of Food Technologists, 176 W 
Adams St., Chicago 3, IIl. 





MAN’S FOODS 
by Lloyd B. Jensen, Ph.D. 


+ 


This book is the story of man’s quest 
for food through the ages. It is at the 
same time a documented scientific 
work and a piece of fascinating read- 
ing. It covers a vast field of the history 
of many foods that have affected 
man’s organic and social evolution. 
288 pages, 6x9, $4.50. 


+ 


THE GARRARD PRESS, Publishers 
Champaign, Illinois 














SERVICES TO THE FOOD INDUSTRIES 
@ Consultation on Food Problems 
@ Analyses of food materials and products 
@ Food plant design, process examination 
and control 
@ Legal testimony and consultation on 
government regulations 
Founded 1867 
Write for bulletin ‘Scientific Quality 
Control of Foods and Bevera 4 
SCHWARZ LABORATORIES, 
Washington St., Mount Yemen, "N.Y. 








Mechanical - Management - Electronic 
Process - Design - Quality Control 
Investigations - Appraisals - Reports 
JOHN I. THOMPSON & CO. 
ENGINEERS 
921 17th St., N.W. Wash’ton 6, D. C. 
Laboratory Division: Bellefonte, Pa. 











TRUESDAIL 


LABORATORIES, INC 


Research—Analyses—Testing 
Foods—Drugs—Allied Products 


CMemisTs BACTERIOLOGISTS ENGINEERS 





Food Development Laboratory 
8. W. ARENSON, DIRECTOR 


Proof service to the baking and potatoe chip 
industries. Ingredient evaluations. New 
preduct development. Baking, frying, 
spray drying equipment. Chemical 
and physical testing facilities. 


2865 W. Franklin St. 440 W. 24th Street 
Baltimore 23, Md. New York, N. Y. 


FOOD RESEARCH 
LABORATORIES, INC. 


Founded 1922 
Philip B. Hawk, Ph.D., President 
Bernard L. Oser, Ph.D., Director 


+ « Anal ef leesi, 
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ORGANOLEPTIC 
PANEL TESTING 











Biological, Nutritional, Toxicological Studies 
for the Food, Drug and Allied industries 


48-14 33rd Street, Long Island City 1, N.Y. 
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eomaace 
FOUNDATION! 


PRODUCTION CONTROL 
SERVICES 


/ Vitamin D rat assay - results in 8 to 
10 days « U.S.P. XIV or A.O.A.C. vita- 
min A assays ® Other vitamin assays * 
Antibiotic and amino acid assays * So- 
dium Determinations © Proximate anal 
yses and mineral determinations. 

Pharmacology including warm-blooded 
toxicity studies ® Specific immune sera ® 
Enzyme investigations ® Other biological. 
chemical, and microbiological services. 





Project Research and Consultation 














WISCONSIN ALUMNI RESEARCH FOUNDATION 
P.O. Box 2059-S * Madison 1, Wis 
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there’s a 


* reason for reaching! 


frozen foods 


packed with 


@ When housewives reach for a specific brand 
of fruit or fish time-after-time, there must be 
a reason. Behind that preference is usually a 
better product. One way to keep them reaching 
for your brand is to use either Pfizer Ascorbic 
Acid or Ascorbic-Citric Mixtures to improve 
the taste and appearance of your packs. 

In fruits... Ascorbic Acid has been success- 


fully used for many years to retard browning 
and flavor loss in peaches. Numerous packers 


PFIZER ASCORBIC ACID or 
ASCORBIC-CITRIC MIXTURES 


are achieving the same outstanding results in 
treating cherries, apricots and apples. 

For fish... Ascorbic Acid prevents “rusting” 
of the fatty portion...preserves natural colors 
...cuts atmospheric oxidation, source of ran- 
cidity and strong, unpleasant taste. In both 
fruits and fish, Pfizer Ascorbic-Citric Mixtures 
give the same effective control of oxidation at 
much lower cost. For more information about 
Pfizer antioxidants call or write... 


CHAS. PFIZER & CO., INC. 


630 Flushing Ave., Brooklyn 6, N. Y. 
Branch Offices: Chicago, III.; San Francisco, Calif. 
Vernon, Calif.; Atlanta, Ga. 


Manufacturing Chemists for Over 100 Years 





When a 
Strawberry 
Needs a 
Boost 
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Th ee 


AREY You are wise to use Norda 
AS genuine natural Strawberry 
Flavor for flavoring quality food 
products. They will always be 
uniformly fine, and they'll 
always be popular. 


If it might increase your costs, 
and cut into your profits, to 
use only such a natural fruit 
flavor, consider supplementing 
it with Norda imitation 
Strawberry. 


Norda imitation Strawberry 
Flavor is the perfect team-mate 
for the genuine article. Its 
characteristics are amazingly 
similar. It has the real fruit taste, 
its full-body, its concentrated 
strength and richness. 


Try this profit-making 
combination. Test both of these 
outstanding Norda Strawberry 
Flavors by sending today for 
free samples. 


Use a Norda ‘'Favorite to Flavor It’’ 
Norda, Inc., 601 West 26th Street, New York 1, N. Y. 


Chicago * Los Angeles * San Francisco * Montreal * Toronto * Havana * London * Paris * Grasse * Mexico City 





